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ARTICLEINFO ABSTRACT

Keywords: in this research, their effects on the flight of airplanes were

JF';QST' investigated. The study area is the country of Iran, and the flight
€ ream,

Troposphere routes of Kerr_nanshah, Ahvaz and BanQarAbbas to Tehrar_l. The
Tmpopausel’ rese_arch data mclude_s maps of the Vertical Trgnsect (prc_)flle) of
Airplane. the jet stream, the daily average of the Zonal wind (U-Wind) and
meridional wind (V-Wind) components for the winter period of
2018 through NOAA/NCEP environmental databases. Also,
flight route information was received from FlightRadar24 and
Flightaware systems. First, by using Vertical Transect maps, the
days containing strong U-Wind were extracted, and the average
position of the core of the Jet Streams in the Zonal and
meridional wind components, the Tropospheric level of 200 HP
was detected. The list of flights was prepared, and the Zonal
Wind maps were produced. Finally, the height of the flights was
compared with the level of the currents of the Jet Streams, and
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decrease in the speed of flights between Ahvaz and
BandarAbbas to Tehran and an increase in the speed of flights

27 December 2023 between Kermanshah and Tehran according to the direction and
Available online: type of Jet Streams. It was also found that all the Jet Streams had
28 January 2024 a speed of more than 90 knots, so the capacity to create tension
pp. 41-460 and turbulence such as CAT was seen in them.
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Extended Abstract

Introduction

Climatology knowledge is applied to
aviation issues by knowing the weather
condition and their effect on air
transportation. This effect is so significant
that many airline programs in different
countries are delayed or canceled due to
unfavorable  weather conditions and
accurate forecasting. Among the major
atmospheric hazards during a flight are
wind shears, Jet Streams and clear air
turbulence (CAT). In this, Jet Streams play
a more important role.

Methodology

The applied research has been carried out
by referring to the literature and library
documents, websites and data of
meteorology, Climatology and remote
sensing databases and interviewing and
consulting pilots and aviation meteorology
experts quantitatively and scientifically
with an inductive approach.

Results and Discussion

Airports that were in the path of strong Jet
Streams were selected. Six events were
recorded in the western region in the area of
Kermanshah airport, two events in the
southwest area in the area of Ahvaz airport,
three events in the southeast area in the area
of Zabul airport, two events in the area of
Zahedan airport, and finally one event in
the south area in the area of Bandar Abbas
airport.

The final flight height of the Fokker 100
plane in the Kermanshah-Tehran flight path
is 8222 meters, equivalent to 27000 feet
above sea level. The maximum speed of
this plane is equivalent to 887 km/h. The
Jet Streams of this route (December 30 and
31, 2019, January 1 and January 2, 2020)
have a speed of more than 80 meters per
second, equivalent to 288 kilometers per
hour, and on January 3 and February 8,
2020, more than 70 meters per second. As
long as the planes are in the main corridor,
they do not have much contact with the
cores of the Jet Streams. On January 1,
2020, the core of Jet Streams slightly
expanded, and in addition to the level of
200 hp, it is also present at 300 HP.

On January 4, 2020, the Sub_tropical Jet

Streams near the flight paths of Ahvaz
Airport were stronger and more than 80
meters per second, and on January 19, they
flowed over Ahvaz at a speed of 70 meters
per second. The flight ceiling of the Boeing
737 airplane is 29,700 feet on the Ahvaz-
Tehran route. The Jet Streams blow at 200
HP or an altitude of 39,000 feet. While the
flight ceiling of this plane is about 30,000
feet maximum in the mentioned route,
located at 300 HP. This plane is not located
in the core of the gust but was flying at a
lower level where gusts with a speed of 70
meters per second were flowing.

The Jet Streams of The flight routes of
Zahedan airport are also, Sub_tropical.
January 5, 22, 23, 24 and 25, 2020, were
the days when Zahedan Airport's flight
paths were affected by gusts of more than
80 meters per second. The final height of
the Airbus A320 on this route is 35,000
feet. These Jet Streams blow at 200 HP,
that is, 11,700 meters above sea level or
39,000 feet high. While the flight ceiling of
this plane is at 250 HP. The flight path of
this plane was located in the core of the Jet
Stream.

The Jet Streams of the Bandar Abbas
airport's flight path are also, Sub_tropical
type. January 20, 2020, was the day when
the flight paths of Bandar Abbas Airport
were affected by the strong Jet Streams
phenomenon of more than 80 meters per
second. The flight ceiling of the Airbus A-
320 plane on the Bandar Abbas-Tehran
route is 36,000 feet. The maximum speed of
this plane is 830 km/h at an altitude of
8,359 meters or 27,424 feet, and the plane
reached this speed after about 15 minutes of
takeoff. The first finding that was obtained
from the present research was that all the
examined Jet Streams were of the
subtropical type and their extension was
west-east, so all the selected flights were
involved in encountering them.

The Jet Streams that flowed on the selected
days and flight routes, except for the
Kermanshah-Tehran route, all flowed in the
opposite direction of the flights. Because
their cores had a maximum speed of 80
meters per second (+-), the necessary
capacity and power had a decrease in the
speed of the planes and in addition to a
noticeable decrease in speed, they made
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more use of the power of the engines. On
the contrary, the Jet Streams in the direction
of airplane flight (such as the Kermanshah-
Tehran route) significantly helped the
aeroplanes' engines on this route increase
the speed.

Conclusion

According to the outputs, the core of the
speed of all the Jet Streams of the selected
days was located at the level of 200 hp
(equivalent to 11.7 km or 39000 feet) and
was considered as the main position of the
Jet Stream currents. The direction of all Jet
Streams was west-east. Except on January
1, 2020, on the Kermanshah-Tehran flight
route, all the flights investigated in this
research did not understand the core of the
Jet Stream and the Jet Streams had a
negative role in the speed of the aircraft.
The reason is due to the direction and type
of Jet Streams. The geographical location of
airports relative to the destination airport,
flight path, flight altitude and flight speed
are among the important and effective
factors in increasing or decreasing the

speed of the plane. This is completely the
opposite of the flights that took place on
December 30 and 31, 2019 - January 1, 2, 3
and February 8, 2020 from Shahid Ashrafi
Isfahani Airport in Kermanshah, located in
the west of the country, to Mehrabad
Airport in Tehran.
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