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Extended Abstract

Introduction: Environmental hazards have always changed and threatened various aspects of life throughout the history of
human life. Flood is one of the most harmful risks, which is always associated with economic damage and in some cases with
human casualties. With the highest relative incidence of natural disasters in the world (about 40%), a flood has not only caused
great damage but also made many people homeless and immigrate to other countries. Precipitation is one of the most important
atmospheric and effective parameters in floods that plays a vital role in the natural environment. However, its abnormal and
irregular behavior can cause great damage to the natural and human environment. One of the most important consequences of
global warming is the increase in the frequency of large and rare precipitation events due to rising atmospheric humidity and
the activity of large-scale storms and tropical storms that occur every year around the world, with floods killing a number of
people and rendering thousands of cubic meters of fresh water and thousands of tons of valuable soil inaccessible. Therefore,
the analysis of these precipitation systems is very important to know the mechanism and predict them.

Materials and Methods: This study is based on the method of environmental analysis to focus on atmospheric circulation, so
that based on the occurrence of floods, synoptic patterns of this phenomenon have been identified. In order to accurately study
the flood that occurred on July 18, 2015, the precipitation data of Saghez station were synchronized and the synoptic maps of
different atmospheric levels from 10 to 70 degrees north latitude and zero to 70 degrees east longitude taken from NOAA from
48 hours before the flood up to one day after its occurrence were studied. So the synoptic patterns of the mentioned flooding
system were analyzed at different levels of the atmosphere for four consecutive days. The geographical area was selected to
include all atmospheric systems affecting the study area.

Results: The results showed that the high-pressure system of European immigrants and the low pressure of Saudi Arabia caused
heavy rainfalls on this day. Furthermore, the Mediterranean Sea, Black Sea and the Red Sea also played a role in strengthening
the humidity of these systems. The day before the rainfall, the European high-pressure system from the northwest and low-
pressure Saudi Arabia from the southwest approached Iran, and on the day of the flood, the merging of the two systems caused
heavy rainfall in the region. At the upper levels of the atmosphere, the day before the onset of rainfall, the trough axis was
located along with Turkey, Iragq and the Persian Gulf, and west of the region's borders. By moving the short wave and shifting
its axis to the east and getting closer to the region, the pressure centers on the ground have also advanced simultaneously. In
this case, the whole western region of the country was located below the east axis of the shortwave and has intensified instability
and rising humid air and has provided the conditions for heavy rains in the region.

Discussion: The mechanism of the studied heavy rainfall system showed that these rainfalls are due to high-pressure European
migratory systems and low-pressure Saudi Arabia, which absorb a lot of moisture by passing through water zones and colliding
with these two cold systems. And hot, the conditions for the formation of the front and instability are provided and lead to
heavy rainfall in the west of the Iran. Dustan & Mirdrikvand (2013) in the study of heavy and pervasive rainfall in western Iran
showed that low-pressure southern currents and the placement of a high-pressure pattern on the Arabian Sea are effective
factors in rainfall in this region. Examination of humidity and perceptible water maps showed that the Mediterranean Sea,
Black Sea and Red Sea have an important role in providing rainfall moisture of this system, which is consistent with the studies
of Arvin et al. (2013) and Ahmadi & Jafari (2015).

Conclusion: Flood event July 18, 2015; it is one of the unprecedented and destructive floods in the western half of the Iran. In
this regard, the synoptic maps of the earth's surface and the upper atmosphere were analyzed. The results showed that in the
period under study, first a cold air mass after passing over Europe and the northern Mediterranean Sea and the Black Sea and
finally Turkey and Iraq entered the western and northwestern regions of Iran. Also, the warm air mass entered western Iran by
forming in northeastern Africa and Saudi Arabia, crossing the Red Sea, absorbing moisture from this sea and moving to the
north of Saudi Arabia and Iragq. The approximate coexistence of these two warm and cold air masses and also the continuation
of warm air mass during rainy days can be the main cause of the mentioned heavy rainfall in the west of the Iran.
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Table 1- Geographical characteristics of the meteorological station under study
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Figure 1- Geographical location of the study area
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Figure 5- Synoptic map of 850 hPa level on days 16 (a) and 17 (b) July (two days before

precipitation) 2015
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Figure 6- Synoptic map of 850 hPa level on July 18 (Rainy day) 2015
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Figure 7- Synoptic map of 850 hPa level on July 19 (Rainfall end) 2015
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Figure 8- Geopotential height of 700 hPa level on July 18, 2015 (Rainy day)
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Figure 9- Synaptic map of 500 hPa level on days 16 (a) and 17 (b) July (two days before the start of
precipitation) 2015

FOM

HiEs SESE

Fhyaical Soiances Divisien
e -
BEN

G0N 1

af&
s
LA i L

A

wn

T
ny

\

TR
l\."‘.‘ ‘-t '...I' Illl\lll"l'
7 ...t '\.]'l.

L

FETR R

FOM 17 =

25N 1

20N 1

!
r

0 55 10E 156 20FE 25€ 30E 35E 40F 45 SOE 55E BOE 83E  FOE

Yo (G551 585) 4393 VA 395 5 JUSuwly 350 Boe 31,5 oy e ks VeSS
Figure 10- Synaptic map of 500 hPa level on July 18 (Rainy day) 2015
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Figure 11- Synaptic map of 500 hPa level on July 19 (Rainfall end) 2015
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Figure 12- Geopotential height of 300 hPa on July 18, 2015 (Rainy day)
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Figure 13- Omega map of 500 hPa level (Pa S™') on July 18, 2015 (Rainy day)
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Figure 14- Map of relative surface moisture in terms of percentage on July 18, 2015 (Rainy day)
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Figure 15- Relative humidity map at the level of 850 (a) and 500 (b) hectopascals on July 18, 2015
(Rainy day)
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Figure 16- Synaptic map of rainwater (kg m2) on July 18, 2015 (Rainfall day)
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