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The Manjil wind is one of the Iran atmospheric phenomena that is blowing in the
southwestern of the Caspian Sea and northern region of the Iran plateau. Daily
regime with the specified direction and high intensity of Manjil wind cause to the
first windy farm is foremed in this region. In this study the reanalysis data of
NCEP/NCAR were used to identify synoptic weather systems during the period
2010-1980. At first, the pressure gradient between northern and southern Alborz
were obtained and were compared with observation data of Manjil wind intensity
then synoptic patterns of wind were obtained during different months. In synoptic
scale, long-term mean of sea level pressure indicate Siberian high pressure system
in the cold months and the AZORZ high pressure system from the West Europe to
the southern coastal of the Caspian Sea in the warm months lead to the formation
of the North flows along Sefid Rood valley. In the warm season, meriditional
extension of  Pakistan monsoon low-pressure and Saudi Arabian thermal low-
pressure toward the Iran plateau cause to increasing the pressure gradient and
wind speed. long-term pressure variation for hours of maximum wind speed
(12UTC) and minimum wind speed (OOUTC), indicate radiation and thermal
conditions are very important factors on both sides of the Alborz mountains,
especially during the hours of the on the wind formation mechanism. The
narrowing of the Sefidroud valley as a secondary force is the main cause of
channelization and increasing of the Manjil wind velocity.

1. Introduction

addition to the importance of planetary wind,
there are types of regional and local winds that

The wind is one of the most important
atmospheric phenomena, which has always
been of interest from different aspects,
especially in creating negative or positive
environmental conditions. The environmental
effects of wind are very important, especially

are highly depended on geographical areas'
environmental and physical conditions. They
can be important in the formation of
environmental conditions. Gap winds or
currents refer to the airflow between gaps in
mountainous regions, which may result from
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about transferring of energy fluxes, humidity,

] i horizontal narrowing or narrowing in both
and creating turbulence in the atmosphere. In

vertical and horizontal directions, such as
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mountain passes. Gap winds occur when there
is a pressure gradient along the gap direction.

2. Methodology

The hourly wind velocity and direction data of
Manjil station was used to analyze the
statistical behavior of wind from its
establishment until 2020 (statistical period
1993-2020). The 2.5° data (1981-2020) of the
American National Center for Environmental
Prediction NCEP/NCAR was used to
investigate the pressure pattern between the
Caspian Sea and Central Iran. The topographic
conditions were interpreted using the 90-meter
DEM raster layer of ASTER satellite and
Google satellite images. In this study, the daily
sea surface temperature database of the world
was downloaded and evaluated in the analysis.
The studied area includes the central plain of
Gilan, Sefidroud valley, and Manjil plain in
Gilan province, and parts of the Iranian plateau
including Abhar-Khorram valley, Qazvin,
Shahriyar, and Tehran Plain.

3. Results

The analysis of the hourly data of the Manjil
observation station during the statistical period
shows that this wind has a specific daily
behavior. Thus, the wind velocity increases
from 9 GMT during the day and its peak is at
12 and 15 GMT. The average wind speed of
Manjil during the peak hour at 12:00 and 15:00
GMT during the statistical period is equal to
10 meters per second. An important point is
this station's dominant and sub-dominant north
and northeast winds during the year Examining
the frequency of hourly, daily, monthly, and
seasonal behavior of Manjil wind at the
representative station (Manjil) shows the effect
of radiation (thermal) conditions on this wind.

4. Discussion

Long-term synoptic patterns of wind formation
conditions were analyzed by using re-analyzed
NCEP-NCAR data. In this section, the
synoptic pattern of long-term average sea level

Journal of Geographical Studies of Mountainous Areas 12 (2023) 225-244

pressure conditions for 00:00 and 12:00 UTC
hours, when the minimum and maximum wind
velocity is recorded at the station, and by
month the hot and cold seasons of the year
were analyzed. In addition to synoptic analysis,
the night and day conditions of the Manjil
wind phenomenon during the rising and falling
hours of wind speed, the pressure difference
between the South Caspian region and the
Iranian plateau (Qazvin plain) using long-term
pressure data obtained from NCEP-NCAR re-
analyzed data for Identification of pressure-
temperature contrasts between two regions was
investigated. The behavior of the difference
during the days of the year shows the reality of
the behavior of the Manjil wind. As the
pressure difference increases, the wind speed
of Manjil increases in a certain way.
According to this graph, these conditions have
increased in the year's warm season. In
addition to the similarity of the behavior of the
two graphs of wind speed and pressure
contrast, the correlation between Manjil wind
speed and the atmospheric difference between
the southern part of the Caspian Sea and the
Iranian plateau is equal to 0.857. The
calculation of this difference for 0, 06, 12, and
15 hours of GMT clearly justifies the daily
behavior of Manjil wind. At the same time
with the rise of Manjil wind speed at 12
o'clock at the station, we see an increase in the
difference. The lowest value of the index is at
0 GMT, which is exactly in accordance with
the specific time that the wind speed reduces
and also the lowest hourly frequency of the
wind.

5. Conclusion

The results of this study show that the blowing
conditions of the Majil wind result from three
main and complex conditions. The conditions
and mechanism leading to the blowing of the
Manjil wind are caused by the presence of
synoptic pressure systems in the north and
south of Alborz. These pressure systems
include the Siberian high-pressure system,
which plays the main role in the cold season,
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and the Azores dynamic high-pressure system,
which produces wind in the region during the
warm season. At the beginning of the cold
season and with the change in the thermal
conditions of the sea, it is expected that the
direction of the wind will change and it will
take place from the side of the Iranian plateau
to the northern region. But at the same time,
due to the expansion of the high-pressure belt
of Siberia to the region, high-pressure
conditions are created in the region compared
to the Iranian plateau. That is, by removing the
factor of boundary layer conditions and the
thermal difference caused by the material and
physical properties of the surfaces, the role of
the generating force of Manjil wind is
transferred to the pressure systems of the same
scale. Conditions such as higher latitude and
different geographical conditions between the
southern part of the Caspian Sea and the Gilan
plain with the southern plains of the Alborz
mountain range have caused the thermal
contrast to continuing during the night hours.
However, during the absence of the sun, the
differences caused by the local radiation
conditions are eliminated, and for this reason,
during the night hours, we see a reduction and
even abatement of the Manjil wind blowing. In
addition to the different physical conditions of
the surfaces, other interwoven factors are
effective in the durability of wind blowing in
Majil. With all the visual and physical
interpretations made in the field of the
formation factor of Manjil wind, the thing that
caused the appearance of Manjil wind is not
the visual-dynamic and physical conditions
alone, but the topographical conditions. The
existence of the Sefidroud valley, especially
from Rudbar to Manjil, which creates air flow
by narrowing and converging, is one of the
important factors for speeding up the Manjil
wind. In such a way that the conditions of
Manjil's wind speed are not observed
anywhere else, not along the valley and even at
its exit.
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