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Abstract— In this research, Survey on Sound waves or acoustic waves are often utilized to study the
atmospheric parameters within lowest levels of the atmosphere close to the earth’s surface due to their
dependency on variations in pressure and density. Specially to study the very rapid atmospheric phenomena
such as turbulence, gusts etc., acoustic waves play a vital role. This knowledge is practically used in the
models for rocket launch purposes. Applications of Radar like Radio Acoustic Sounding System and Wind
Profiler based duct detection techniques are explained in detail and developed by various researchers. Wind
profiler and RASS, LIDAR, GPS based duct detection techniques also explained. During the survey on
methods for duct detection, many parameters like modified refractivity, atmospheric refractive index, and
gradient are calculated using virtual temperature, spectral width, and the atmospheric refractive index
structure constant in most of the methods. The results obtained by the researcher explained in a detailed
manner in this research.
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I.  INTRODUCTION

The term remote sensing refers the sensing of the Earth's surface from space using the properties of
electromagnetic waves emitted reflection or deflected in perceived objects to use the Earth and to protect its
environment. Remote sensing is a science for the collection, processing and depiction of image that records
the interplay between electromagnetic energy and matter. To compute the temperature profile in the
atmosphere, RASS (Radio Acoustic Sounding System) uses radar. The results from electrical permittivity
variations, which is generally due to natural phenomena like precipitation and turbulence technique is a
standard technique of atmospheric radar these results will be backscatter by radar. These variations are due
to density or temperature that are imposed on the atmosphere in the form of a wave; acoustic wave
pretended in such a way that wavelength of acoustic is half of the radar electromagnetic wavelength. Bragg
condition is one of the requirements to acquire efficient backscattering. The Doppler frequency shift is
influenced by the Backscatter echo of RASS, which is arising from both radial bulk and the speed by using
the standard technique of turbulence scatter at which longitudinal acoustic perturbations propagate latter can
be measured. Distinguish sound decreased to give the local ambient temperature. The experiment is recorded
on RASS, performed in Shigaraki, Shiga, Japan, from 1 to 3 August 1985. An experiment with a mobile
high performance acoustic transmitter VHF is performed. This resulted in proof that both the troposphere
and stratosphere have a potential temperature profile at an altitude of approximately 20km [1].
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The vertical index gradients are like radio signaling which tracks the curvature of the Earth and is less
attenuated in the conduit as if the ducts were not found in the lower atmosphere, in the form of a horizontal
layer[2].

Insight by remote sensing instrumentation is offered in an atmospheric boundary layer. Wind
profilers are used to provide more information on tropospheric wind fields and turbulence. To track the
current, Camborne data are used to collect distraction and moisture profiles, general use of wind profiling
915 MHz, and data on the radiometer. These profilers compare data from the radiosonde data analysis[3].
This data is collected. The state of Bragg backscatters radio waves, which rise from turbulent layers in
relation to the radio refractive index of RI height gradient of these layers. Sometimes this is demonstrated by
the exam. In comparison with profilers with gradients, refractive index profilers are the highest. In lower
range gates, contamination is generated, so integration is not possible. Profilers can be redeemed with
sensible precision when the GPS offset RI is usable in total height separately and the surface value of RI is
known. Dampness can also be saved if a radio acoustic sound system are used to measure the temperature
of the profiler device. The processing of the data registered at 449 MHz requires almost 7 hours of profiler
data capture time along with GPS is exemplary in the South of California. Three radiosondes were
instigated, ball profilers and profilers were compared in the period. The system's advantages are resistant to
clouds and can only use facilities that will be deployed globally soon. Errors such as the gradient sign of the
possible RI simulations are used to access different variables. The presence of biological contaminants are
[4] in some geographical areas.

The analysis of spatiotemporal variability of the atmospheric boundary wind turbulence methods and
results are published. PCDL tracks the measurements by using a sampling beam with the conical scanning of
the vertical axis. Lidar data are used to measure turbulence energy, integrated turbulence size, momentum
flows and turbulent dissipation of energy. The dissolution rate was set within the inertial subrange of
turbulence from the structure-azimuth feature of the radial speed. In estimating the kinetic energy of
Turbulence of LIDAR data we have taken into account the midpoint of radial velocity over the discernment
volume. In the assumption, a detailed Turbulence scale defined by von Karman model is used to settle the
structure of the random imbalance of the wind. Atmospheric changes are remotely studied in the lower
troposphere with the use of self-designed Mie scattered LIDAR that places some particular importance on
aerosols and the cloud profile of Islamabad The LIDAR is made from the 1064 nm laser Nd:YAG with a
maximum energy of 350 mJ at 20 Hz and 5 ns pulse length. If-APD, the detector is used as a C30950E
module. The time of development of thermal transportation in LIDAR in higher resolution has been
disclosed in the convective border layer. Constant wind speed, concentration of particles and temperature
regions are detected through band structures above 900 meters. a and [, namely extinction and strong
backscattering, respectively, due to the partial invisible thin cloud layer that is falling in the field view of
LIDAR, which is beyond 4km is identified[6].

Composite observations of the dynamics of atmospheric boundaries are made at the Russian
Academy in September 2013 and provided in this paper with remote sensing equipment such as aerosol and
Doppler LIDAR. In the boundary layer, the structure of aerosols and wind fields is considered during the
occurrence of the interior waves [7]. The latest comparisons in Japan include the generalized potential M[2]
and VHF upper and medium atmosphere radar and UAV measurements. These balancing methods were
carried out at incomparable time and range resolutions of 1-4 minutes, and more or less 20m, respectively,
and the measurement measured during ShUREX 2015 was in a region of 1,27 to 4,5 km. For this reason, 7
UAV flights will be used on 7 June 2015 back-to-back. The vertical incidence, MU radar, was used within
the imaging range to increase the range resolution the radar Echo power proportionality at high time to M2
and range resolutions are required for the first time for graded Fresnel scatter. The observed radar echo
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power profile is not repeated from M2 estimated UAV data in most complex features, acquired for a range
of turbulent layers causing sheer uncertainty associated with the connective cloud cells. This difference is
presented in the proposed exposure.

Fourier scale length is comparable to the half wavelength radar of VHF troposphere stratospheres,
which is mainly susceptible to clear air refractive index fluxes (Bragg scale). The mechanisms for back
dispersion rely on the existence of the asymmetry sensitive to the radar wave. If the volume of radars is part
of or fully filled with turbulent asymmetries, the Bragg back spread is supposed to depend on the faint
direction of beam if these asymmetries are isotropic on the Bragg scale. In some cases, the VHF radar will,
if the beam is oriental, rescue the atmospheric turbulence refractive index because of a certain horizontal
clarity of certain deformity. Under some conditions the inertial subrange is present. Radar volume is
expected to be filled by an alleged superpose of many horizontally graded, homogenous layers separated by
gradient sheets of an enormous horizontal range in this type of mechanism. In the case of no active
turbulence, Fresnel backscatter may be inactive near all vertical incidences. However, as is also the case for
the lower stratosphere, the atmosphere is stable both dynamically and statically. Fresnel reflection supposes
the presence of a few radar-volume dominant and isolated gradient sheets that would be fully important for
coarse radar range resolutions to inspire partial reflections radar waves when Fresnel scatters. Fresnel reflex
is applied asymptotically with the scatter of Fresnel. Fresnel reflection is pertinent if a high-performance
radar system is used. For a sample, the SOUSY 53.5 MHz radar at present be operated a vertical resolution
of 37.5 m by an effectual reduction in the transmitted pulse duration and an increase in receiver bandwidth
[8-18]. Sound Detection and Ranging in brief known as SODAR is a remote sensing instrument that
operates from ground generally used to measure the speed of wind, direction of wind and turbulence of
lower part of the atmosphere mainly used for boundary layer. It is a acoustic radar as it uses sound waves ad
input instead of electromagnetic waves for examine atmosphere. Wind measurements are done by
anemometer and wind vane which is fitted in a tower placed at different levels.

SODAR gives a continuous output from the measurement of wind with a better range of resolution. For
several techniques for wind measurements, Sodar is used as the best option. The Doppler Frequency Shift
Return Signal is analyzed to estimate the air velocity, wind direction and turbulence parameter. For many
applications, such as atmospheric border layer studies, climate and weather models, atmospheric distribution
studies, wind shear studies, wind site assessments and so forth, this Doppler SODAR applies.

1. SURVEY METHODS

The atmospheric duct is a horizontal layer of lower atmosphere, which supports the curve form of the
Earth. Vertical refractive index gradients such as radio signals are escorted into the duct, which decreases to
less than if the ducts were not present. The canal will be taken to minimize the wave front to horizontal
dimension as an atmospheric dielectric waveguide[2]. In this paper, a first study was reported that concerns
the removal by the use of mixed radiometer data and combined radar of humidity profiles in the lower
troposphere The future work of algorithm refinement will be by improving separate accuracy by editing
spectral data, generally referred to as contamination, in order to eliminate soil confusion[3]. This paper
therefore suggested a relatively strong one. Easy method for designing the breakdown of turbulence energy,
integral turbulence and kinetic energy for calculating PCDL conical scanning. This case is critical when
separating volume dimensions longitudinal and cross-sectionally that do not cross the integral dimension of
turbulence. Since the rate of azimuth dissipation is calculated in the inertial subrange of uncertainty. In this
approach, the azimuth-structural function of the standard radial velocity over the volume of the continuum
model should not be listed and, in some cases, the course of action of the least square fitting of the intended
function to the standard one should be considered. Consequently, the imprint for the fundamental degree of
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turbulence at lower altitudes from 100-200 m has reached unrealistically high values. The combination of
turbulence rate of energy discharge measurements by using the rational lidar with the methods mentioned in
sect illustrates a good deal. 3 and the sonic anemometer consistent results. The 2016 Lidar data experiment
used has been demonstrated to ensure space-time distributions with a resolution of 10 m and a resolution of
30 minutes, respectively, for various wind turbulence parameters. The lidar turbulence calculations have
been studied. The use of conical scanning is demonstrated by PCDL and the lidar data processing methods
reassure wind turbulence data, preferably for high accuracy, in the atmosphere mixing layer. As is evident
from the lidar inspection performed under stable stratification of the temperature outside the turbulence
portion,, and this method is not relevant, consequently, and further investigations and expansion are needed
[5].

MU radar is a Doppler pulse radar beam steering radar that has been observed in Japan with 46,5
MHz. When it is contained vertically, this radar is handled in imaging mode. This observation mode consists
of transmitting pulses to pulses with several well-distance frequencies. During ShUREX 2015, five co-
spaced frequencies with subpulse wide and optimal code at 1 ps and 16 bit were harvested between 46.0 and
47.0 MHz. A device in the radar parameter provides a few tens of meters with capon refinement to provide
an efficient resolution range for a high signal-to-noise ratio. Aside from ShUREX's key objective, UAV
signature can not be used to authenticate radar echo power images to organize the output [8, 16-20]. WPR-
RASS is used for the identification of atmospheric canals. The profile of the atmospheric value and adjusted
refractivity are evident in two samples from many seasons. This approach is consistent with the radiosonde
process. The validity of the approach has proven to be provisional and the key results are resumed:

1. Differentiate between WPR-RASS atmospheric duct methods for measuring a TV profile using RASS
and WPR, and the s2 and SNRO profiles can be calculated, and the adjusted restorability is detected in
accordance with the atmospheric refractive index. The atmospheric gradient duct is set on and premeditated
to the adjusted refractiveness profile, according to the resolution process, height, intensity and atmospheric
refractivity.

2. Reliability of atmospheric duct detection determines the accuracy of the refractive index gradient.
Cn2," and Nb2, among them Nb2, play an important role, so TV exactness is well known for the detection of
air duct. Refractive index gradient value is set by Cn2," and Nb2.

3. Differentiate the WPR-RASS atmospheric conduit from method to incorrect ducts. This happens more
when TY deviations are greater or there is a loss of the measurement meaning. The following are three
major requirements.

O NU/km

Sub refraction

Standard refraction

-40 NU /km

79 NU/km

Super refraction

Ducting -157 NU/km|

Surface of the Earth

Fig 1. Atmospheric Duct Detection — Refraction Model
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The higher speed of wind (0.10 m s21 for CFL-16);
. Humidity changes with height are preferably notable;
. Adjacent to ground.

There is a noise collision that affects S/N, which affects the TY measurement, especially when the
bottom 2 layers of the TY are present. The spectral width of the CFL-16 WPR is also much greater than that
of other WPRs. This leads to greater and smaller absolute values of the gradient of the refractive atmosphere
index that lead to lack of ducts. Furthermore, there are vertical wind mistakes due to the calculation of wind
speed and sound speeds not yet at the same time

4. WPR-RASS data vertical aspiration is 75m in CFL-16 lower mode. The low vertical resolution of data
has shown deviations of the measured data of the atmospheric form the truth, Causes some mistakes when
identifying or missing the atmospheric canal. Uninterrupted automatic detection of the atmospheric canal is
of great importance in studying the phenomenon and mechanism of the atmospheric canal. Another essential
function is to track the application of atmospheric pipelines. To revamp this process, further research must
be carried out:

1. The exactness of Ty determined by RASS and the failure of data measurement to occur, must also
be examined.

2. Methods that eliminate uncertainty must be investigated

3. We must obtain and install Nb2 and refractive index gradient of atmospheric data for various times,
add and evaluate the relationship between two samples to control the bump of various weather conditions
and seasons at the nb2 threshold.

4. The exact sum of the turbulent dissipation rate of WPR must be improved;

5. The vertical resolution of WPRRASS data must be improved to not more than 50 m;

6. We need to compute the speed of the sound and velocity of wins concomitantly. Learn to
pronounce to modify wind error [1].

In this template, for instance, the cranium border evaluates more in relation to the norm. This analyzes
and other ones are purposeful and are not as individualistic papers with requirements that provide for the
paper as part of the whole process. No existing designations should be changed.

Surface duct ﬂﬁ

Sea

Fig 2. Surface Duct Detection Technique Model

Atmospheric ducts caused by the unexpected decrease at a lower point of the atmosphere of the refractive
index can deceive the high-range propagating signal. For the after-line- of sight connection (b-LoS) the
deceptive effects of atmospheric conducts work as a means of communication. While wave propagation
techniques and refractivity assessment techniques for atmospheric pipes peruse, a canal model for the
detection of atmospheric piping is not yet accessible. Consequently, we have conducted an investigation on
a large-scale and path-loss model to explore surface conduct based on the PE system. In addition, we are
considering a study showing the (RO) ray-optical approach to identify the delay in the spread and angle-of-
arrival canal (AOA) of conducting the surface-level conduits. On the basis of the RO techniques developed,
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the beam width for the transmitter should be effectively imprisoned, to speculate on the width of the beam.
The atmospheric surface can be trapped by the refractivity index and the characteristics of the channel.
Phased Array Doppler sodar consists of Interface card, Personal computer and Field unit.

Y

Personal
Computer

¥

Field Interface
Unit | Card

3

Fig 3. Basic blocks of phased array Doppler sodar
Acoustic and electronic enclosures are provided in the field unit. The electronic device is built in an
electronic box to combine the electronic circuit with the phase array acoustic transducers. Phased array
antennas are shielded from any audio disturbance, background noise. They also help prevent nuisance to the
community in the surrounding during the transmitting mode. Signal and Data processing: If soft radar is
targeting atmospheric radar, and 40 to 50 dB is hidden under the ground, and the signal extraction technique
is sophisticated. This IF signal is detected by means of a quadrature detector at maximum SNR in the IF-
amplifier that produced a sine and cosine time series of the received signal. This reduces the sampling time
of the analog signal to half, which makes it easier to analyze the spectrum. Finally, an analog to digital
converter transforms the sensed signal to a digital signal (ADC).
Parameter extraction: Coherent integration decreases the data volume and extracts the max. Doppler material
in it, which increases the process benefit by an interposal number factor. In order to boost the SNR, the
sensed square signals are typically integrated for several pulses. Coherent integrations, which include the
pulse of the signal received, are called the digital signal processing and are compatible with the local
reference signal throughout the integration phase. In order to increase the SNR, the number of coherent
integrations in the received signals should be chosen as broadly as possible and be consistent. Certain
advantages of sodar systems in contrast with the construction of high towers with in-situ wind and sensors
are evident. Second, in a small fraction of the time it takes to erect a large tower, a sodar device can be
mounted. Accordingly, a conventional cup anemometer mounted on standard meteorological towers is
difficult to reliably measure wind resources. Therefore, the emphasis is on other wind speed calculation
techniques, such as SODAR. Since SODAR can calculate the wind speed according to the height, the
technology is very attractive to transport and install relatively easily by taking advantage of the Doppler shift
phenomenon, SODAR is able to determine the wind speed by representing seemingly changes in acoustic
signal frequency perceived in relation to the motion source by the fixed observer. Acoustic signals are given
in three directions from the SODAR high frequency (typically 4500 Hz), one vertically beams and two
orthogonal beams tilted around 17 degrees from vertical. Acoustic waves are reflected in shifting, turbulent
air layers in the atmosphere, which return to the SODAR a portion of the signal. SODAR is then used in
measuring the reflected signals, and the frequency contents of the signals are analyzed through an FFT (Fast
Fourier Transform). The frequency shifted by Doppler is measured in any direction at a height range (up to
200m), and the vector wind velocity can be calculated.
Advantages of SODAR:

1. Low labor cost for measurements.

2. Continuous operation

3. Continuous measurement

4. Fast installation

5. Easy to transport from one place to another place
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Disadvantages of SODAR:

1. The sound signal is highly attenuated in the atmosphere. The attenuation of the sound wave increases as
the frequency increases.

2. The background noise is generated where SODAR is operating. SODAR should not be operated in areas
where the noise level is high.

. CONCLUSION

An attempt was undertaken to apply acoustics remote sensing for the wind parameters to be measured at up
to 1 km with SODAR data To measure the temperature profile of the atmosphere RASS is used, but radar
would reject the results obtained from an experiment based on variations of the power permittivity. For
conducting the presence, wind fields linked to tropospheric and turbulence wind profilers are used. These
data are analyzed on an overview of the radiosonde. To get reliable results that can prevent contaminations
at lower ends, the profiler's refractive index needs to be very high; this can only be done where the RI height
is independent of GPS. When the atmosphere is furnished, moisture and temperature can be retrieved from
the profiling method. PCDL performed a variety of experiments to obtain conical scans for calculation and
lidar for turbulence. The duct takes some steps to restrict the wave front speed. In the future algorithm, the
ground clutter must be refined. In this PCDL process, the azimuth structure function cannot be determined.
MU radar is the radar beam steering pulse of Doppler. Imaging mode is run in this radar range if it is
pointing vertically. The monitoring method consists of transmitting pulse to pulse closely distinguished
frequencies. We took 5 frequencies equally spaced, which during ShUREX 2105 were chosen from 46.0
MHz to47.0 MHz. A few tens of meter with a limit on the high S/N refining technique offers an efficient
resolution range. WPR's spectral range is greater than other CFL-16 WPR's. This then, in turn, leads to the
absence of conducts for larger and smaller absolute values of a refractive atmospheric gradient index. In
addition, due to wind direction and speed sound measurements, which are not always the same in the test as
vertical wind errors also occur. The WPR-RASS data in CFL-16 shows some deviations of the measured
data in vertical resolution 75 m below the resolution end, which lead to a number of errors in atmospheric
behavior. The research of process and phenomenon, where the atmosphere canal senses the atmospheric
canal automatically continuously and is of great importance. To improve the accuracy while calculating the
algorithm for atmospheric conducts, it is important to refine the parameters in order to achieve accurate
values without affecting the pollution and earth clutter, regardless of the season. Sodars are usually used to
scale 50m to 200m above ground, equivalent to the height of modern wind turbines. Sodars used in wind
power applications This gives a more precise estimation of the wind flow and hence of wind turbine energy
output.

REFERENCES

[1] Matuura, N., Y. Masuda, H. Inuki, S. Kato, S. Fukao, T. Sato, and T. Tsuda. "Radio acoustic measurement of temperature
profile in the troposphere and stratosphere." Nature 323, no. 6087 (1986): 426-428.

[2] Wang H, Su S, Tang H, Jiao L, Li Y. Atmospheric Duct Detection Using Wind Profiler Radar and RASS. Journal of
Atmospheric and Oceanic Technology. 2019 Apr;36(4):557-65.

[3] Sengupta N, Glover IA. Refractivity and humidity profiling using wind profiler and microwave radiometer observations
for the inference of radio ducts. InProc. of URSI General Assembly 2005.

[4] Gossard EE, Gutman S, Stankov BB, Wolfe DE. Profiles of radio refractive index and humidity derived from radar wind
profilers and the Global Positioning System. Radio Science. 1999 Mar;34(2):371-83.

[5] Smalikho IN, Banakh VA. Measurements of wind turbulence parameters by a conically scanning coherent Doppler lidar
in the atmospheric boundary layer. Atmospheric Measurement Techniques. 2017 Nov 1;10(11).

[6] Raza G, Ashraf MA, Qureshi SH, Yasmin N, Sarwar N. Remote Sensing of Lower Tropospheric Aerosols and Clouds
over Islamabad Region Using a Self-Engineered Mie Scattering Lidar. Atmospheric and Oceanic Optics. 2018 Nov
1,31(6):650-5.

231



International Journal of Modern Agriculture, Volume 10, No.1, 2021
ISSN: 2305-7246

[7]

[8]

[9]

[10]
[11]

[12]
[13]
[14]
[15]

[16]

Kokhanenko GP, Balin YS, Klemasheva MG, Penner IE, Samoilova SV, Terpugova SA, Banakh VA, Smalikho IN, Falits
AV, Rasskazchikova TM, Antokhin PN. Structure of aerosol fields of the atmospheric boundary layer according to
aerosol and Doppler lidar data during passage of atmospheric fronts. Atmospheric and Oceanic Optics. 2017 Jan
1;30(1):18-32.

Luce H, Kantha L, Hashiguchi H, Lawrence D, Yabuki M, Tsuda T, Mixa T. Comparisons between high-resolution
profiles of squared refractive index gradient M [2]; measured by the Middle and Upper Atmosphere Radar and unmanned
aerial vehicles (UAVSs) during the Shigaraki UAV-Radar Experiment 2015 campaign.

Van Zandt, T. E., Green, J. L., Gage, K. S., and Clark, W. L.: Vertical profiles of refractivity turbulence structure
constant: Comparison of observations by the Sunset radar with a new theoretical model, Radio Sci., 13, 819-829, 1978.
Tatarski, I.; Wave propagation in a turbulent medium, translated by: Silverman, R. A., Graw-Hill, New York, 1961.
Gage, K. S.: Radar observations of the free atmosphere: Structure and dynamics, in: Radar in Meteorology, chap. 28a,
edited by: Atlas, D., 534-565, 1990.

Gage, K. S. and Balsley, B. B.: On the scattering and reflection mechanisms contributing to clear air echoes from the
troposphere, stratosphere and mesosphere, Radio Sci., 15, 243-257, 1980.

Gage, K. S., Ecklund, W. L., and Balsley, B. B.: A modified Fresnel scattering for the parameterization of Fresnel returns,
Radio Sci., 20, 1493-1501, 1985.

Fukao, S., Sato, T., Tsuda, T., Yamamoto, M., and Yamanaka, M. D.. MU radar — New capabilities and system
calibrations, Radio Sci., 25, 477-485, 1990.

Rottger, J. and Larsen, M. F.. UHF/VHF radar techniques for atmospheric research and wind profiler applications, in:
Radar in Meteorology, chap. 21, edited by: Atlas, D., 235-281, 1990.

Rottger, J. and Liu, C. H.: Partial reflection and scattering of VHF radar signals from the clear atmosphere, Geophys. Res.
Lett., 5, 357-360, 1978.

232



