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ABSTRACT 

Fog attenuation may be substantial at frequencies of 100 GHz and above. Typically, the liquid water density of fog is 

0.05 g/m3 for medium fog (with visibility of around 300 m) and 0.5 g/m3 for thick fog (with visibility of approximately 

50 m). The main drawback of employing free space optics (FSO) devices for communication is the interference that 

the atmosphere causes with light transmission, which affects channel capacity, availability, and connection reliability. 

Currently, there is debate among FSO equipment manufacturers and users over the best wavelength to employ. Since 

infrared wavelengths have far less absorption (attenuation) in regular telecommunication glass optical fibres, infrared 

light is employed in fibre optics to transfer data. This allows the longest distance transmission of data from point to 

point with minimal loss of power. According to multiple writers, equipment operating at 1550 nm exhibits greater 

connection availability due to less air attenuation when fog is present. Some argue that all wavelengths are equally 

muted in dense fogs (visibility < 5 0 0 m) (wavelength independence). A review of fog attenuation in the visible and 

infrared spectrum is conducted from both an empirical and theoretical perspective. FASCOD computation is used to 

study laser system performance in the 0.4- to 15-μm spectral zone when there is fog (advection and convection). Both 

absorption and scattering contribute to the optical fiber's attenuation. The light that is absorbed by the glass molecules 

and converted to heat is what causes the absorption.  A transmission gain of 42% for a lasercom system working at 

780 nm is observed compared to the same system working at 1550 nm.  

Keywords: - Free space optics link; Terahertz frequencies; FIA; Visibility data; Signal unavailability probability; 

Meteorological data. 

 

INTRODUCTION 

Free Space Optical correspondence (FSO) has drawn in an extensive consideration for different applications in 

broadcast communications field. This innovation utilizes the transmission of an optical or infrared (IR) signal in the 

air to give high information rate solid connections in a more productive manner and more fast than the conventional 

organizations fiber. The different parts of the infrared and noticeable optical waves proliferation in the climate are 

introduced (atomic and spray retention, sub-atomic and spray dissipating, precipitation and snow constriction, shines 

impacts). They comprise the key of all great cognizance representing things to come free space optical correspondence 

frameworks (FSO). Haze shows up as the really punishing component in the free space optical connection activity. 

The correlation of exploratory information permits approving the models recommended in the writing. These models 

permit likewise the control of the emanation power levels representing things to come free space optical connections 

ensuring an adequate elements considering the fluctuation of the optical spread conditions. Lessening, or the 

deficiency of light or sign, is a variable that is practically undeniable while introducing your fiber optic link 

organization. Lessening limits the distance in which the sign can go through optical fiber and is estimated in decibels 
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(dB). It can either be inborn inside the glass, known as natural weakening, or it tends to be brought about by outside 

factors, known as outward constriction. 

There are two unique types of natural weakening: retention and dispersing. Retention portrays the course of regular 

pollutions, like hydrogen particles, retaining the light energy inside the glass. The subsequent structure is dissipating, 

regularly alluded to as "Rayleigh Dispersing." This happens when the normal moment particles inside the fiber 

disperse the light energy. 

Since weakening is almost undeniable while introducing a fiber organization, there will inherently be normal 

misfortune values. To enhance on these qualities, certain fiber types have greatest weakening rates, or misfortune 

values, to forestall a further lessening in optical influence. In the event that the sign misfortune is excessively high, it 

will adversely influence the optical fiber's presentation. The regular misfortune values for inherent constriction for 

single-mode strands are around 0.40 dB/km at 1310 nm and 0.30 dB/km at 1550 nm. For multimode filaments, the 

qualities are a piece higher around 3.50 dB/km at 850 nm and 1.50 dB/km at 1300 nm. In any case, it's essential to 

take note of that these misfortune values can change contingent upon a few elements, for example, different link types 

being utilized. 

Extraneous lessening is brought about by outer elements, for example, from individuals or the climate. This can occur 

from twisting misfortunes, unfortunate grafts or unfortunate connectors. Macrobends happen when the fiber is twisted 

incredibly to such an extent that it changes the basic point between the center and the cladding, in this way making 

light departure. Microbends happen when a horizontal pressure is applied to the fiber, again making the basic point 

change and allowing light to get away. Dissimilar to macrobends, which are apparent to the natural eye, microbends 

are not. 

The ordinary misfortune values for outward weakening are roughly 0.25 dB to 0.75 dB for connector misfortunes, and 

around 0.05 dB to 0.30 dB for awful joins. Values higher than these suggested ones will bring about less fortunate 

fiber optic exhibitions because of expanded signal misfortunes. Once more, these qualities can differ contingent upon 

the reference standard and the sort of grafting that is utilized. 

Except if there are establishment issues, characteristic misfortune won't change. Join and connector misfortunes, which 

are dispensed in the misfortune spending plan, have greatest boundaries set by the venture engineer, which should be 

met by the worker for hire or faculty fabricating the organization. Lessening is characterized as the deficiency of 

electrical boundaries of an electronic wave or sign, for instance, power, voltage, and flow, during the course of 

transmission. The weakening sum is given as a proportion of the result and info boundaries under specific 

circumstances. 

One of the principal reasons that trigger constriction is the impedance inside the transmission lines. The more 

noteworthy the impedance, the higher the weakening. 

 
Figure 1. Attenuation. Image used courtesy of Simon Mugo 
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TYPES OF ATTENUATION 

In the space of electrical and organizing, there are three arrangements of sorts of constriction: programmed, purposeful, 

and ecological. 

Programmed Constriction. This is essentially an element in televisions and sound gadgets that keep away from 

sound sign twisting via consequently detecting levels that are really great for enacting circuits. 

Purposeful Constriction. This one is done purposely when sound is expected to be changed in an electronic gadget 

to control volume to the necessary levels. 

Natural Constriction. This is a consequence of transmission power misfortune because of transmission channels, for 

example, fiber optic, copper wire, or remote channels. 

DIFFERENT TYPES OF FOG 

Radiation mist is shaped by the cooling of land after nightfall by warm radiation in quiet circumstances with a clear 

sky. The warm ground produces buildup in the nearby air by heat conduction. In wonderful quiet, the haze layer can 

be under a metre down, but choppiness can advance a thicker layer. Radiation hazes happen around evening time and 

ordinarily don't keep going long after dawn, yet they can persist the entire day in the cold weather months, particularly 

in regions limited by strategic position. Radiation haze is most common in pre-winter and late-fall. Instances of this 

peculiarity incorporate the Tule haze. 

Ground haze is mist that darkens under 60% of the sky and doesn't stretch out to the foundation of any above-ground 

clouds.However, the term is normally an equivalent for radiation mist, which is exceptionally shallow; at times, the 

profundity of the haze is on the order of several centimetres over particular sorts of landscapes with a shortfall of 

wind. 

Shift in weather conditions Haze happens when soggy air disregards a cool surface due to a shift in weather 

conditions (wind) and is cooled. It is normal as a warm front to ignore a region with a critical snowpack. It is most 

considered normal to be adrift when soggy air experiences cooler waters, including areas of cold water upwelling, for 

example, along the California coast. 

The shift in weather conditions along the California shore is impelled onto land by one of a few cycles. A virus front 

can push the marine layer coast-ward, an event most normal in the spring or pre-winter. Throughout the mid-year 

months, a low-strain box delivered by extraordinary warming inland makes areas of strength for a slope, attracting the 

thick marine layer. Likewise throughout the mid-year, solid high tension on high over the desert southwest, ordinarily 

regarding the late spring rainstorm, creates a south-to-southerly stream that can drive the seaward marine layer up the 

shore, a peculiarity known as a "southerly flood," normally following a seaside heat spell. Nonetheless, if the 

monsoonal stream is adequately tempestuous, it could rather separate the marine layer from any haze it might contain. 

Moderate disturbance will ordinarily change a haze bank, lifting it and separating it into shallow convective mists 

called stratocumulus. 

Dissipation haze or steam haze structures over waterways overlain by a lot colder air; this present circumstance can 

likewise prompt steam fiends shaping. Lake impact mist is of this kind, once in a while in mix with different causes 

like radiation haze. It will in general vary from most advective haze framed over land in that it is, similar to lake-

impact snow, a convective peculiarity, bringing about haze which can be significantly denser, more profound, and 

looks feathery from a higher place. Most other haze is stratiform; steam villains, which seem to be their residue 

partners, are many times found in this present circumstance. 
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Ice haze shaping in exceptionally low temperatures can be the consequence of different systems referenced here, as 

well as the exhalation of soggy warm air by crowds of creatures. It tends to be related with the jewel dust type of 

precipitation, in which tiny gems of ice structure and gradually fall. This frequently happens during blue sky conditions 

which can cause many sorts of coronas and different consequences of refraction of daylight by the airborne gems. 

Freezing mist, which stores rime, is made out of beads of supercooled water which sticks to surfaces on contact. 

Precipitation mist (or front facing haze) structures as precipitation falls into drier air underneath the cloud, the fluid 

beads vanish into water fume. The water fume cools and at the dewpoint it consolidates and mist structures. 

Hail haze at times happens nearby huge hail collections because of diminished temperature and expanded dampness 

prompting immersion in an extremely shallow layer close to the surface. It most frequently happens when there is a 

warm, muggy layer on the hail and when wind is light. This ground haze will in general be confined yet can be very 

thick and unexpected. It might frame soon after the hail falls; when the hail had opportunity and willpower to cool the 

air and as it ingests heat while dissolving and dissipating. 

Upslope haze structures when sodden air is going up the slant of a mountain or slope which gathers into haze because 

of adiabatic cooling, and less significantly the drop in tension with elevation. 

ATTENUATION MEASUREMENTS 

The exponential decay of several back surface reflections can be used to determine attenuation. The microstructure of 

the medium that ultrasonic waves pass through affects this process. The density and elastic moduli of the material 

affect the velocity of the ultrasonic waves; these factors are primarily determined by the quantity of different phases 

present and the degree of material degradation. The total of the absorption and scattering, or ultrasonic attenuation, 

depends mostly on the material's damping capability and scattering from the grain boundary. However, a wide range 

of thermophysical parameters—many of which are challenging to define in real-world settings—had to be understood 

in order to completely characterise the attenuation. Relative estimations, for example, the difference in constriction 

and basic subjective tests are more straightforward to make than outright measure. Relative constriction estimations 

can be made by inspecting the dramatic rot of different back surface reflections. Be that as it may, critical varieties in 

microstructural qualities and mechanical properties frequently produce just a somewhat little change in wave speed 

and lessening. 

Outright estimations of constriction are undeniably challenging to acquire on the grounds that the reverberation 

abundancy relies upon factors notwithstanding sufficiency. The most well-known strategy used to obtain quantitative 

outcomes is to utilize a ultrasonic source and indicator transducer isolated by a known distance. By shifting the 

partition distance, the constriction can be estimated from the progressions in the abundancy. To obtain exact outcomes, 

the impact of coupling conditions should be painstakingly tended to. To conquer the issues connected with ordinary 

ultrasonic lessening estimations, ultrasonic otherworldly boundaries for recurrence subordinate weakening 

estimations, which are free from coupling conditions are additionally utilized. For instance, the proportion of the 

amplitudes of higher recurrence top to the lower recurrence top, has been utilized for microstructural portrayal of 

certain materials. 

CAUSES OF ATTENUATION 

A reduction in signal strength is the cause of attenuation. Several factors may lead to this:  

• Length: If a cable must connect over a considerable distance, attenuation may happen.  

• Weather: A rainstorm that knocks out the electricity is one way that the weather can alter attenuation.  
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• Significantly moving cables in the wind can also result in a small attenuation. 

Signals may slow down in cold weather because wires may break or become rigid.  

• Frequency: Electromagnetic waves are produced in close proximity by network wires. 

Increasing the number of frequencies can weaken the signal, thus amplifiers are needed to bring it back to a consistent

 level. 

HOW CAN IT BE FIXED? 

Constriction can be improved or fixed relying upon the situation with straightforward changes. 

• Decline distance: Organization managers as well as specialists are liable for assisting with keeping up with 

constriction in an information correspondence organization. They might utilize more limited links and dispose of 

pointlessly lengthy links, or draw switches nearer to where they should be, to increment signal strength. 

• Use enhancers or repeaters: Repeaters and intensifiers can forestall constriction. They will generally work best 

in huge workplaces — where the sign necessities to arrive at all corners, however network speed is less significant 

and just required for downloads, messages, and video association. 

• Reinforce links: There are fibers, satellite, copper, and different sorts of links, and every one of them moves 

information at an alternate rate and temperature. Changing from a copper to a fiber link, for instance, can increment 

signal strength. 

CAREER PATHS IN DATA COMMUNICATION AND NETWORKING 

On the off chance that tackling organising issues like lessening intrigues you, think about a lifelong interest in 

information correspondence. The following are a couple of jobs that are normal in the business: 

1. Network manager 

Network managers are IT experts who guarantee an organization's PC networks are working without a hitch. They keep 

up with and investigate PC organisations, zeroing in on directing, IP addresses, VPNs, and Neighbourhood (LAN). 

Their job includes introducing and designing organisation equipment like firewalls and switches and settling availability 

issues for representatives. 

2. Network engineer 

Network specialists and planners are responsible for planning and building correspondence organisations. They likewise 

safeguard these organisations from outside dangers—for example, phishing plans, ransomware, and other 

cyberattacks—through a cycle called network security. 

3. Framework manager 

Framework managers are IT experts who ensure an organization's PC frameworks are working. They offer help, 

investigation, and support for PC servers and organisations. 

CONCLUSION 

The main drawback of employing free space optics (FSO) devices for communication is the interference that the 

atmosphere causes with light transmission, which affects channel capacity, availability, and connection reliability. 

Currently, there is debate among FSO equipment manufacturers and users over the best wavelength to employ. This 

equipment typically operates between 690, 780, 850, and 1550 nm in the visible and near infrared spectrums. The 

presentation covered the several features of photon propagation in the Earth's atmosphere, including absorption by 

molecules and aerosols, scattering by molecules and aerosols, attenuation by rain and snow, and scintillation effects.  

They are essential to understanding all future free space optical communication systems. The more detrimental factor 

to the operation of open space optical networks appears to be the fog. When a lasercom system operating at 780 nm 

is compared to the same system operating at 1550 nm, a transmission gain of 42% is noted. At 690 nm, this benefit 
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increases to 48% assuming the same system operates. Lastly, we provide a quick transmission relationship that is 

based on an accurate Mie theory calculation that is applicable in the spectral ranges of 0.69 to 1.55 µm. It allows us 

to forecast fog attenuation based on visibility without the need for complex computer programmes. 
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