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Abstract: - Delays due to weather hazards within the aviation 

sector can occur continually, however, through upgraded 

forecasting and effective delay management, the troubles and 

stress caused by delays can be drastically reduced. It had been 

found that thunderstorms are the most common of weather 

hazards that causes such delays are thunderstorms. Delays can 

also be due to other meteorological factors which include icing, 

rain, fog, etc. It had been additionally found that the accuracy of 

a weather reportsdoesn’t affect delay caused in departure and 

that they are mostly unavoidable. The extent of such delays and 

the trouble they caused can be reduced by some innovative 

designs. This study finally tries to conclude that the delays 

caused by weather conditions can be improved drastically by 

studying the weather and its patter over time. 

I. INTRODUCTION 

he aviation trade and associated operations area unit are 

considerably influenced by weather. Aviation safety, 

potency and capability unit of measurement are very much 

affected by the weather and will result in negative impact to 

the earth if there is adverse weather. The rise in aviation 

demand has pushed airport's capability to its limits, and even a 

tiny low weather modification can cause a discount of the 

field capability. The major delay in the aviation industry is 

caused due to weather reasons. Apart from causing local 

implications, delays also affect the flights downstream. This is 

because of the growing demand and tight airline schedules. 

Adverse climatic conditions in one field will promote 

disturbances in traffic flow throughout the complete airspace 

system. Delays trigger a lot of field charges, maintenance and 

crew prices and passenger compensation.  

A decrease in intervals between delays would help the airline 

to make considerable money savings. Airlines taking off at the 

scheduled time play a major role in maintaining the image of 

the airliner and how customers rate the service. Delays cause 

disruptions throughout a planned flight schedule, which in 

turn impacts the availability of crews and craft for future 

flights. A no delay or less delay will create a good impact on 

the scheduled carriers, field operators and passengers. 

Thereby we will be able to avoid a lot of losses and will be 

advantageous to the aviation industry. Avoiding adverse 

weather can be done by properly monitoring the weather, the 

variations of time and alert for adverse weather and then 

combining the same information along with the flight 

management technique. 

II. GENERAL WEATHER HAZARDS TO AVIATION 

A large amount of aviation accidents is caused by 

weather. In order to reduce the weather caused accidents we 

need to identify and categorize the types of weather that cause 

harm to the aircraft on ground or in flight. Once various 

weathers that cause harm are studied, we can understand the 

direct impacts of these weathers on field to realize the reason 

why these kind of weathers cause delay in departure or take 

off. 

The major weathers which tend to cause harm to the 

aviation industry includes thunderstorms, turbulence, wind 

shear and wind gusts, snow, craft and runway icing, low 

visibility due to fog, mist and haze and low cloud ceilings. 

Delays caused by such weather can be found at the destination 

or during the flight 

 

Fig 1: Percentage of accidents in airports due to various weather hazards 

The pilots prefer to be informed about the current 

weather condition especially when they are approaching for 

landing. National weather services, in addition to Air traffic 

management (ATC) staff are accountable for providing 

weather data to the airports. These details provided are used to 

provide a well architected flight operation. The management 

of aircrafts in a significantly large airport pretty exigent, and 

any kind of disruption due to weather can not only cause 

slight delay but in a humongous level along with it affecting 

flights in air. 
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Weather hazards can affect ATC services, 

specifically fog, thunderstorms and snow, and need 

recommendation from weather stations incase ofcritical 

conditions. 

RAIN: 

Rain is not considered as a weather hazard mostly in 

the aviation industry but in many of the cases, usually 

yielding delays.  

 

Fig 2A – Delay due to rain in airports 

 

         Fig 2B – Wet runways and taxiways 

Firstly, downfall will cause a big reduction in 

visibility, and thus affect VFR flying. Rain additionally leads 

to runways being wet which will cause trouble to aircraft’s 

take-off and landing performance. If over three millimetres of 

water accumulates in a runway, aircraft can end up in the 

‘hydroplaning’ or ‘aquaplaning’ development. This 

development ends up with greater chances of aircraft slipping, 

and ultimately the specified runway length for take-off or 

landing will be increased. Serious rain leads to notable loss in 

aerodynamic performance. Downfall may influence ground 

operations which include baggage handling, aircraft refuelling 

etc. Serious rain can slow all conveyance movement and 

pedestrian traffic on the field. 

ICING AND SNOW: 

Aircraft (below) in icing and freezing conditions are 

prone to ice being built up on the management surfaces, 

instrument propellers, orifices and engine inlets. Aeroplane 

moving on taxi strip and runway with rainwater after the rain 

have a high probability of undergoing surface icing. Even a 

small amount of ice on the wing surface will increase the 

amount of drag and cut back heavier-than-aircraft elevation by 

twenty fifth percent. Runways are also prone to become 

slippery from the snow accumulation and are also prone to 

affecting the runway lights and markings. 

 

Fig 3A – Snow on runways 

 

Fig 3B – Icing on aircraft wings 

Therefore, ice or snow on runways, taxiways, and 

craft should bear de-icing. Snow clearance is comparatively 

straightforward if it's dry snow, however once the snow starts 

to soften refreeze issues emerge. Potassiumbased runway de-

icers are used round the world, however they're essentially 

salts which will soften ice and create a hazard to craft as 

they'll cause corrosion. Often, it ends up in delays and 

airdrome operational capacities may be sharply reduced. Even 

slight rates of snowfall will have a significant result on 

visibility. 

THUNDERSTORMS: 

Thunderstorms turn out be severally hazardous to 

aircrafts and the aviation industry, and, it’s vital that pilots 

perceive their nature and the way to take care of them. No 

other weather condition is as harmful as the lightning strike 

from a thunderstorm. The aviation hazards that are related to 

thunderstorms embody severe turbulence, hail, lightning, 

serious precipitation. It's close to the bottom i.e. throughout 

landing, take-off and on final approach that's the most 

ineffective time to handle and undergo through a 

thunderstorm.This is often because of the actual fact that 

there's no altitude buffer to pass through the turbulent 
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motions. An uncontrolled altitude loss near the bottom may 

end up in disaster. Winds inside and around an electric storm 

area is unpredictable in direction and may cause violent gusts. 

Therefore, landing and take-off in such erratic winds would be 

imprudent. Even with refined measuring system technologies, 

wind shear detection isn't on par to point out the sharp 

demarcation between sleek and turbulent air. 

 

 

Fig 4A – Lightning in airports 

 

Fig 4B – Aircraft damage due to hail. 

Thunderstorms and the preceding phenomenon will 

result in airports being shut down and affect the rate of take-

off and departure and also affect or stop the ground 

operations. Lightning impact does only minor impact to 

aircraft but causes huge damage to the ground operators and 

affect activities like engineering and fuelling. Hailstones of 

reasonably big size will cause harm to the aircraft structures 

and its mechanical parts which will eventually affect the 

flight, it also can affect the nose and the windshield of a flight.  

FOG: 

Fog could be a is an accumulation of water droplets 

and ice crystals resulting in a dense cloud closer to the 

ground. Fog is caused due to the cooling of air to saturation 

point or by making the air closer to the ground wet.  

Fog is a common reason behind reduction in 

visibility below three miles and is a foremost common and 

chronic adverse weather for aviation. The quickness with 

which fog forms makes it particularly dangerous. It's 

commonplace for visibility to drop from VFR to under a mile 

in a jiffy. It's primarily a hazard throughout take-off and 

landing, however, it's conjointly vital to VFR pilots who 

should maintain visual reference respect to the ground. 

Reduced visibility as a result of fog might lead to 

restrictions on each ground and mobile movements at a 

landing field and each will have the impact of reducing 

capability as a result of the safety-predicated consequences of 

Low Visibility Operations (LVO). 

 

Fig 5A – Fog in airports 

 

Fig 5B – Dim runway lights due to fog 

Low temperature dew state is crucial for the 

formation of fog. Therefore, fog is widespread in coastal areas 

wherever moisture is copious. Fog occurs often during the 

colder months; however, the season and frequency of 

prevalence vary from one locality to an. 

LOW CLOUD: 

Another sort of weather hazard to aviation is low 

cloud ceilings and poor visibility. Pilots who don't seem to be 

rated for such conditions, or craft that doesn't seem to be 

equipped with the mandatory equipment and instrumentation, 

shouldn't encounter these conditions.  

When there are low clouds and/or below three miles 

of visibility, craft would be flying an instrument approach to 

the field. This will cut back the quantity of craft that may 

arrive and depart, however, when clouds or visibility get low, 

an incoming craft might not be able to land and having to 
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divert to an alternate field. Leaving craft could also be stuck 

on the field until conditions improve. The time between 2 

craft movements should be enlarged throughout times of poor 

visibility. Also, poor visibility might influence ground 

operations like to baggage and refuelling. Therefore, these 

conditions will result in varied mobile and ground delays, 

typically leading to cancellations, diversions and 

incomprehensible connections. 

 

Fig 6 – Flight delay due to low cloud 

TEMPERATURE: 

High air temperatures influence the physics of how 

crafts fly that means aircraft take-off performance is often 

impaired on hot days. The quantity of lift produced bythe 

airplane wing is affected by the density of the air. Air density 

depends totally onair temperature and elevation; higher 

temperatures and better elevations each reduce density. The 

lower the air density, the faster the plane would travel to 

generate enough lift to take off. It takes a lot of runway to 

generate the required speed, and depending on how long the 

airport’s runway is, some aeroplanes would possibly risk 

running out of space before reaching a decent speed. 

 

 

Fig 6 – Temperature effects due to temperature 

When this happens, the only immediate possibility is 

to scale back the aircraft’s weight to lower its needed take-off 

speed – by removing passengers, baggage and merchandise. 

This can be mentioned as weight restriction. There are ways 

in which airlines might mitigate increasing weight restrictions. 

The foremost solution is to schedule some flights to cooler 

hours of the day – though, with traffic increasing and plenty 

of airports already in function close to operating limit, this 

might prove troublesome. Another potential solution is to 

make longer runways. However, that’s not feasible in all 

cases. 

VOLCANIC ASH CLOUDS 

It is rare to come across volcanic eruptions but the 

ashes from a volcano can result in ash clouds that can affect 

flights flying through it. 

 

Fig 7A- Deposited ash clouds over the plane 

 

Fig 7B- Closer view 

For flights flying near any active volcanoes have a 

hazard of passing through a volcanic ash cloud. These flights 

can experience a significant loss of engine thrust or can result 

in the formation of flame in the engine or lead to blasts in the 

engine or can result in the shatter of windshield. Avoiding 

volcanic ash clouds can seem to be trouble when travelling 

during the night time or darkness because the meteorological 

devices might not be able to detect the volcanic ash clouds. 

And these volcanic ash clouds are not displayed on the screen 

of weather available to the ATC. A volcanic ash cloud might 

not be visible at times. Sometimes we can only get any scent 

of electric smoke and smoke or dust that get into the aircraft. 



International Journal of Latest Technology in Engineering, Management & Applied Science (IJLTEMAS) 

Volume VII, Issue IV, April 2018 | ISSN 2278-2540 

 

www.ijltemas.in Page 329 
 

Even minor eye irritation is expected if the odour becomes 

severe. In order to avoid these volcanic clouds, when volcanic 

activities are detected the flights have to be suggested to stay 

away at least 20NM from the area of interest.  

CROSSWINDS 

Prevailing winds is another issue which might limit 

field capability. On a normal day, daytime winds are typically 

stronger and heavier than nighttime winds. Throughout the 

day the heat from the sun results in the convection of air that 

mixes the slower air and the stronger air brings it to ground. 

This causes the surface wind to grow in speed and become 

stormy, whereas the speed of wind in the mixed layer reduces 

drastically. After sunset since the surface of earth cools down 

it leads to temperature inversion of the air close to the surface. 

As the cooling continues for longer period of time the 

inversion of temperature of air happens and then resulting in 

the end of the convective mix and causing the surface wind to 

slacken. 

 

Fig 8- Effects of crosswind at take-off 

Airports with closely-spaced parallel or crossing 

runways are particularly sensitive to wind. Cross winds could 

cause a hazard to landing and take-off, particularly in gusty 

conditions; most aircraft sorts have a cross-wind element limit 

listed in their AFM or Operations Manual. Albeit the wind 

isn't significantly robust, however comes from an explicit 

direction, it will cause a cross-wind which might cause a 

suboptimal runway configuration at the field.  Crosswinds and 

tailwinds are harder, and so craft have upper limits for each, 

counting on the plane, the field and therefore the conditions 

on the runway. If winds exceed those limits, the plane won't 

try take-off or land. Changes in wind direction also can cause 

a modification in runway use, resulting in delays. 

III. CONCLUSION 

The relationship between aviation and meteorology 

spans more than a century. Climatic change is anticipated to 

steer to drastic changes in the weather locally, and probably to 

a lot of severe weather patterns. This is often possible to 

incorporate a lot of intense rain, and intense snow fall and 

other hailstorms and cyclones which cause the losses in the 

aviation industry and immobility or grounded flights. 

Therefore, the impact of weather on aviation can possibly 

increase with time, unless new solutions are tailored. Delays 

in aviation aren't utterly avertable. Because of the changing 

climatic conditions and weather simultaneously it drastically 

affects the performance of aircrafts at the airport and this 

cannot be avoided eventually.These delays are sometimes 

necessary to show that we put the safety of the people as our 

main priority. The accuracy of a forecast doesn't impact on the 

number of departure delays. Therefore, the departure delays 

because of weather are for the most part inevitable. It's always 

necessary to be ready for departure delays, so as for 

aerodrome operations to run with efficiency, and thus 

planning is crucial. 
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