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Shervin Mehrtash N

Hub airports are mostly the busiest airports
in the world because of numerous flights
and passengers which are transferred daily.
With regard to the crowd in Hub airports and
reduction of concentration, finding a way for
decreasing human errors could be helpful for
safety of passengers and airports. One way
to reduce human errors is to divide one Hub

airport into smaller airports in the same region and with same services.

This can help us avoid any possible human error and improving services

to flights and passengers.

Introduction:

Now a days, traveling by airplane has been increasing. Meanwhile,

airports are becoming more crowded and the record of flights and

By dividing Hubs

passengers are increasing. Hub airports
have solved part of this problem in the last
decade. Hub airport is an airport with flights to
different destinations, where people can arrive
from one city and be transferred to another city
by secondary flights. The busiest airports in
the world are measured by total passengers.
Based on recent studies in 2018, Hartsfield
Jackson Atlanta International Airport has been
the world's busiest airport every year since
2000. As of 2018, six countries have at least
two airports in the top 50: the United States has
15,Greater Chinahas 10, and the United
Kingdom, Germany, Spain,

two airports each. (table 1)[1]

and India have

Based on statistics, in 2018, Tehran Mehrabad International airport has been the busiest airport in Iran. (Table 2)[2]

(Table 1 - Busiestairports in 2018 (worldwide

(Table 2 - Busiest airports in 2018 (IRI

1 Hartsfield-Jackson Atlanta international airport 1 Tehran Mehrabad international airport

2 Beijing capital international airport 2 Mashhad international airport

3 Dubai international airport 3 Tehran Imam-Khomeini international airport
4 Los Angeles international airport 4 Shiraz international airport

5 Tokyo Haneda airport 5 Kish international airport
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Airports and airlines have overcome the technical errors since last years and improving their equipment every single day, but
the whole aviation society is still suffering human errors which happens in different situations. When it comes to operation of
ahub airport, it’s been hard to focus on significant factors of human activities. On the grounds that, hub airports are hosting
thousands of flights, that’s why attending to human errors are not as important as flight plans and this is important enough to
think about solutions.

Whatis human error?
Human error is defined as a human action with unintended

Table 3-Dirty dozen (twelve human factors that causes accident)[4]

consequences. There is nothing inherently wrong or Lack of communication Lack of teamwork
troublesome with error itself, but when you couple error A
with aviation maintenance and the negative consequences Lack ofassertivenss Complacency
that it produces, it becomes extremely troublesome. Fatigue Stress
Training, risk assessments, safety inspections, etc., should
not be restricted to attempt to avoid errors but rather to Lack of knowledge Lack of resources
make them visible and identify them before they produce . .

i X Lack of awareness Distraction
damaging and regrettable consequences. Simply put,
human error is not avoidable but it is manageable. [3] Pressure Norms

Dividing hub airports into smaller sections can help us control flights and operations easier. Hub airports usually have lots of
gates, aprons, taxiways and numerous traftic every day. For instance, Dubai international airport which is the busiest airport
by international passenger traffic has 2 runways, 3 terminals and 438

check -in counters.[4 ] Dividing this huge hub airports to smaller parts A ; e

will decrease number of accidents happen because of human errors. In wli

the project of divided hub airports, besides the connection between all -1

airport sections, each section holds services for one runway, smaller |, :y

amount of check -in counters and gates and will be supported by single i «/

control tower. Moreover, control towers are the most effective part of :5 "

aviation accidents caused by human errors. Based on statistics, 80 o

percent of accidents in aviation are due to human error and only 20 L/

percent refers to equipment failure. (Figure 1)[5] T i [

Figure 1- Statistical graph showing that 80 percent of all aviation accidents are caused by human factors. (FAA safety
organization -handbook for human factors, chapter 14)

Benefits of dividing hub airports for reducing human error:

Easier communication for both pilot and controller

The communication between a pilot and an ATC (air traffic controller) is Main means of receiving and sending information,
reporting location and contacting for any services. When an airport is leading numerous amount of flights, concentration of
acontroller will be decreased due to flight traffic. So the pilot will probably receive inexact data, unclear notifications etc. In
a divided section of hub airports, pilots will be connected to controllers with lower level of pressure made by flight’s traffic
and it makes communication more exact.

Decreasing probability of airplane crashes on ground

There have been several reports of airplane crashes on the ground. These accidents put the whole airline and operator into a
serious financial problem and it may causes some injuries or even death too. In a divided hub airport, presenting services to
flights will be easier and the aprons and taxiways will be under the exact observation of ATCs.

Conclusion:

Although dividing a hub airport needs extreme financial support, but it helps aviation society to protect passengers and
airports more than ever. Human errors in aviation industry have been increasing for the last decades and it’s necessary to put
an end to the cycle of accidents caused by human error. Dividing huge hub airports such as LAX,DXB,LHR, etc. meets the
need of safety and protection.
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The Moon is an astronomical body that orbits Earth as its only natural satellite. It is the
fifth -largest satellite in the Solar System, and the largest among planetary satellites
relative to the size of the planet that it orbits.
The Moon is thought to have formed about 4 .51 billion years ago, not long after Earth.
The most widely accepted explanation is that the Moon formed from the debris left
W overafter a giant impact between Earth and a Mars -sized body called Theia. New re -
search of Moon rocks, although not rejecting the Theia hypothesis, suggests that the
Moon may be older than previously thought.

The Moon is in synchronous rotation with Earth, and thus always crustal highlands and the prominent impact
shows the same side to Earth, the near side. The near side is marked craters. After the Sun, the Moon is the
by dark volcanic maria that fill the spaces between the bright ancient second -brightest regularly visible celestial
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object in Earth's sky. Its surface is actually dark, although compared
to the night sky it appears very bright, with a reflectance just slightly
higher than that of worn asphalt. Its gravitational influence produces
the ocean tides, body tides, and the slight lengthening of the day .

The Moon's average orbital distance is 384,402 km or 1.28 light-
seconds. This is about thirty times the diameter of Earth. The Moon's
apparent size in the sky is almost the same as that of the Sun, since the
star is about 400 times the lunar distance and diameter. Therefore,
the Moon covers the Sun nearly precisely during a total solar eclipse.
This matching of apparent visual size will not continue in the far future
because the Moon's distance from Earth is gradually increasing.

How did the moon form?

There are various theories about how the moon was created, but recent
evidence indicates it formed when a huge collision tore a chunk of
Earth away.

The leading explanation for how the moon formed was that a giant
impact knocked off the raw ingredients for the moon off the primitive
molten Earth and into orbit. Scientists have suggested the impactor
was roughly 10 percent the mass of Earth, about the size of Mars.
Because Earth and the moon are so similar in composition, researchers
have concluded that the impact must have occurred about 95 million
years after the formation of the solar system, give or take 32 million
years. (The solar system is roughly 4.6 billion years old.) New studies
in 2015 gave further weight to this theory, based on simulations of
planetary orbits in the early solar system, as well as newly uncovered
differences in the abundance of the element tungsten-182 detected in
the Earth and the moon.

Although the large impact theory dominates the scientific community's
discussion, there are several other ideas for the moon's formation.
These include that the Earth captured the moon, that the moon
fissioned out of the Earth, or that Earth may even have stolen the moon
from Venus, according to a recent theory .

Internal structure:

The Moon is a differentiated body. It has a geochemically distinct
crust, mantle, and core. The Moon has a solid iron-rich inner core
with a radius possibly as small as 240 kilometres and a fluid outer core
primarily made of liquid iron with a radius of roughly 300 kilometres.
Around the core is a partially molten boundary layer with a radius of
about 500 kilometres. This structure is thought to have developed
through the fractional crystallization of a global magma ocean shortly
after the Moon's formation 4.5 billion years ago.

Crystallization of this magma ocean would have created a mafic
mantle from the precipitation and sinking of the minerals olivine,

Yo

clinopyroxene, and orthopyroxene; after
about three—quarters of the magma ocean
had crystallised, lower-density plagioclase
minerals could form and float into a crust
atop. The final liquids to crystallise would
have been initially sandwiched between the
crust and mantle, with a high abundance of
incompatible and heat-producing elements.

with  this
geochemical mapping made from orbit

Consistent perspective,
suggests the crust of mostly anorthosite. The
Moon rock samples of the flood lavas that
erupted onto the surface from partial melting
in the mantle confirm the mafic mantle
composition, which is more iron-rich than
that of Earth. The crust is on average about
50 kilometres thick.

The Moon is the second-densest satellite
in the Solar System, after lo. However, the
inner core of the Moon is small, with a radius
ofabout 350 kilometres or less, around 20 7 of
the radius of the Moon. Its composition is not
wellunderstood, but is probably metallic iron
alloyed with a small amount of sulphur and
nickel; analyzes of the Moon's time -variable
rotation suggest thatitisatleast partly molten.

Whatdoes the moon do?

Tides are caused by gravitational forces of
the moon and the sun. The sun is huge, but
it is 360 times farther from the Earth than the
moon. ... Amazingly, the moon's gravity
creates a high tide on both sides of the Earth.
As the moon's gravity pulls on the Earth, it
pulls water into a bulge on the side closest
to1t.

What is the moon made of?

This is the layer of the Moon that scientists
have gathered the most information about.
The crust of the Moon is composed mostly of
oxygen, silicon, magnesium, iron, calcium,
and aluminum. There are also trace elements
like titanium, uranium, thorium, potassium

and hydrogen.



Does the moon affect humans?
The lunar effect is a real or imaginary correlation between specific stages of the roughly 29.5-day lunar cycle and

behavior and physiological changes in living beings on Earth, including humans. In some cases the purported effect may
depend on external cues, such as the amount of moonlight.

Is there water on the Moon?
Lunar water is water that is present on the Moon. Liquid water cannot persist at the Moon's surface, and water vapor is
decomposed by sunlight, with hydrogen quickly lost to outer space.

Does the moon have a magnetic field?
The magnetic field of the Moon is very weak in comparison to that of the Earth. Other major differences are that the
Moon does not currently have a dipolar magnetic field (as would be generated by a geodynamo in its core) and the varying

magnetization that is present is almost entirely crustal in origin.

Is there anything on the moon?
The only artificial objects on the Moon that are still in use are the retroreflectors for the lunar laser ranging experiments
left there by the Apollo 11, 14 and 15 astronauts, and by the Lunokhod 1 and Lunokhod 2 missions.

Does Moon have atmosphere?
What little atmosphere the Moon has consists of some unusual gases, including sodium and potassium, which are not
found in the atmospheres of Earth, Mars, or Venus.

How many people have walked on the moon?
Twelve people have walked on the Moon. Four of them are still living as of July 2019. All crewed lunar landings took
place between July 1969 and December 1972 as part of the Apollo program.
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