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Figure 1::.: Overview of the weather conditions
at the time of the Fon event
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Figure 2:. Geographical location of the study area and
meteorological stations used in the research
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3 - National centers for Environmental Prediction/ National Center for Atmospheric Research
4 - European Center for Medium — Range Weather Forecasts
5 - HYbrid-Single Particle Lagrangian Integrated Trajectory (HYSPLIT)
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Table 1.- Average atmospheric elements in the southern slope of Alborz
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Table 2- Average atmospheric elements in North Alborz
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Figure Y. :The state of sea level pressure and surface temperature of 1000 hPa (right side),
surface temperature and geopotential height of 500 hPa (left side) for January 25, 2007
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Figure 4:. The state of sea level pressure and surface temperature of 1000 hPa (right),
temperature and geopotential height of 500 hPa (left) for January 26, 2007
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Figure 5.: The state of sea level pressure and surface temperature of 1000 hPa (right),
surface temperature and geopotential height of 500 hPa (lefe) for January 27, 2007

SLP-V

orticity 1000hpa—[28jan200

T
\ ﬂ fc e *
I' o
) 2
p
3

7]

—15-12-10-0 -6 -4-0-2-1 1 2 0 4 5 © & 10 12 14 ~8-6-4-3-26-2-106~1-0005 | 1522853 4 5 6 8

J.:..Jl:.;‘,sj t&?;l}&l‘gu ‘(‘:"""‘) o) d&a\gﬁ,ﬁg& KR ch.u&bu‘} Lu:jlj.?)w Cwrd 9t .\JS.:

YooV a3 YA Gl gl (G ) SISl 250 000 515

Figure 6:. The state of sea level pressure and surface temperature of 1000 hPa (right),
surface temperature and geopotential height of 500 hPa (left) for January 28, 2007
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Figure 7:. The state of sea level pressure and surface temperature of 1000 hPa (right),
temperature and geopotential height of 500 hPa (left) for January 29, 2007
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Figure 8.: The state of sea level pressure and surface temperature of 1000 hPa (right),
temperature and geopotential height of 500 hPa (left) for January 30, 2007
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Figure 9:. The state of sea level pressure and surface temperature of 1000 hPa (right),
surface temperature and geopotential height of 500 hPa (left) for January 31, 2007
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Figure 10.: The state of wind speed in the lower layers of the atmosphere (averaged for the level of 1000 to 925 hPa)

from January 25 to 31, 2007
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windward and Leeward (averaged for longitudes 48 to 57 degrees east for both sides
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Figure 13.: Vertical section diagram of temperature
advection for longitude 51.5 degrees east and
latitude 26 to 40 degrees north (left), vertical section
diagram of changes in humidity and wind speed for
point 51.5 degrees east and 36.4 degrees north
(right) - averaged For the whole period
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Investigation of the atmospheric structure of the foehn phenomenon at the time of forest fires
in northern Iran Case study: January 25-31, 2007
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Alireza Hosseini Ph.D. in Hydrology and Meteorology, Tarbiat Modares University, Tehran, Iran

Abstract :In order to investigate the atmospheric mechanisms governing the occurrence of the
Von phenomenon at the time of forest fires in northern Iran, four types of data were used in
the research. First, by taking the statistics of fires, the forests of the north of the period were
identified. The monitored data of temperature, pressure, and wind in the front and back slopes
of the Alborz mountain range were examined, as well as the networked data related to the
National Environmental Forecasting / Atmospheric Science Centers (NCEP / NCAR). The
European Center for Atmospheric Prediction (ECMWF) was used to explain the structure of
the atmosphere. Modis sensor images were used to investigate the surface temperature and a
suspended particle regression model was used to track the air mass. Studies have shown that
with the formation of hypertension in the south of the country and low pressure in the north of
the Caspian Sea, a strong pressure gradient is created and causes the southern currents in the
northern regions of Iran to be affected. So that with the rising of the air mass on the Alborz
mountain range and evacuation of its moisture and then passing the air package over the
mountain and the heatless heat resulting from that hot and dry air mass has entered the region,
these conditions are accompanied by strong winds and areas Susceptible to fire. Studies show
that there is a sharp temperature difference between the windward and backward areas of the
mountains, which is due to the unreasonable decrease and increase of air closure in the region.
Airborne tracking also indicates that the main source of current entering the region is in the
northern Persian Gulf and Northeast Africa.

Keywords: Foehn wind, fire, pressure gradient, northern Iran

Introduction: The Foehn phenomenon is a mesoscale weather event characterized by strong, warm,
and dry winds that, under specific conditions, descend from mountain patterns towards the plains and
leave their effects in the wind-sheltered mountainous areas (Gaffin, 2002). When moist air ascends the
windward slope of the mountain and becomes saturated with sufficient moisture, it loses its moisture
after forming clouds and raining. It then becomes dry and, as it passes over the mountain into the
leeward slope, descends without precipitation and becomes warmer and drier than the initial air on the
windward slope (Azizi and Abdullah, 2008). As a result of this phenomenon, a sudden increase in
temperature of 10 to 15 degrees Celsius occurs in the affected areas (mountain wind shelter) over a
few hours (McGowan and Sturman, 1996).

Data and Methodology: The data used in this study included wildfire and meteorological data. The
temporal, spatial, and surface distribution information of the wildfires during the period of January
25th to 31st, 2007 was obtained from the Natural Resources Department of Gilan, Mazandaran, and
Golestan provinces. The daily meteorological data, including temperature, humidity, wind, and
pressure for the three northern provinces (Gilan, Mazandaran, and Golestan) and the three southern
provinces of the Alborz mountain range (Semnan, Tehran, and Qazvin), were obtained from the
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National Meteorological Organization. Additionally, sea-level pressure, geopotential height, air
temperature, relative humidity, meridional and zonal wind components for the days of the wildfires
were analyzed using data from the National Centers for Environmental Prediction/NCAR
(NCEP/NCAR) and the European Center for Medium-Range Weather Forecasts (ECMWF). After
examining the weather conditions in the southern and northern slopes of the Alborz mountain range,
synoptic maps were prepared. Satellite images from the MODIS sensor with a resolution of 250 meters
were used to calculate the surface temperature. Finally, to investigate and understand the origin of the
air masses entering the region during the occurrence of the wildfires, the Hybrid Single-Particle
Lagrangian Integrated Trajectory (HYSPLIT) model with a retrograde method was used from the
second day to the end of the wildfire period.

Conclusion: The results showed that during the occurrence of this phenomenon, a decrease in
temperature was observed at the foot of the windward mountain slopes, and with the passage of the air
mass over the mountain and its descent onto the northern slopes, a 5-degree increase accompanied by
a decrease in relative humidity occurred. From the weather systems, a surface high-pressure system in
central Iran and a strong ridge at the mid-level of the atmosphere were noted. A low-pressure system
formed on the wind-sheltered side, which was also associated with a north-south axis trough at the
500hPa level, resulting in the establishment of a pressure gradient between the surface high-pressure
system in central Iran and the low-pressure system located to the north of the Caspian Sea, governing
the southern currents over the region. During a moist and rainy period in the southern front of the
Alborz, provided that there is no Mediterranean low-pressure system or Caspian precipitation in the
northern front, the resulting pressure gradient along the Alborz and the passage of air masses through
the southern system towards the north through the Alborz lead to the dominance of Foehn winds. It
should be noted that this situation applies mainly to the eastern half of the Caspian region, but for the
western half and especially at an altitude of 1000 meters, currents move from North Africa and the
Red Sea and enter the region.

Finally, it is worth mentioning that in previous studies conducted in the study area, mainly the
synoptic aspects of Foehn winds were addressed, while in this study, in addition to synoptic analysis,
the Lagrangian model (HYSPLIT) with a retrograde method for air mass trajectory modeling and
MODIS sensor images for examining surface temperature conditions during the occurrence of Foehn
winds were used.
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