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ABSTRACT

Introduction

The diversity of the source of precipitation in different parts of Iran, along with the conditions of latitude, distance and proximity to moisture
sources, etc., causes precipitation behaviors such as intensity and continuity to have temporal and spatial changes. Using statistical methods and
the discharge data of Dez river, the violent floods of this river were extracted to identify the effective factors in their creation. The information
of all the effective atmospheric levels has been analyzed in a combined manner using descriptive and appropriate maps, and synoptic and
thermodynamic characteristics of heavy cloud precipitation in the catchment basin have been investigated and synoptic patterns leading to the
prolongation of the systems in the catchment basin and its effect on the discharge of streams have been identified. and was presented. The aim
of the research was to identify the pattern or patterns of sustainable rainfall systems in the Dez river basin. The results of the investigation showed
that the presence of a deep depression in the east of the Mediterranean Sea has caused the cold air of Europe to fall in the west of this vessel, as
well as the transfer of moisture from the Arabian Sea and the Persian Gulf to its east, and the conditions for creating an ascent of the most
important elements of the pattern of heavy and durable precipitation in They are basins. Planning of water resources, prevention and timely
notification and control and containment of floods are among the results that can be expected from this research.

Due to the importance of rainfall for a dry country like Iran, many researches have been conducted on the characteristics of rainfall in Iran.
However, there are still many unknowns about this rebellious and variable climate element. In Iran, precipitation is one of the basic variables to
evaluate the potential existence of water resources. Although it has a periodic nature, its temporal and spatial distribution is very uneven and
therefore the distribution of water resources is not uniform. The maintenance and management of water resources is also a function of received
rainfall and depends on its variability. Therefore, the smaller the spatial changes of precipitation, the greater the homogeneity and homogeneity
of water resources (Massoudian, 2015). The diversity of the source of precipitation in different parts of Iran, along with the conditions of latitude,
distance and proximity to moisture sources, etc., causes rainfall behaviors such as intensity and continuity to have temporal and spatial changes.
Especially in the southern regions of Iran, which have less rainfall, these changes are more severe. Considering the importance of rainfall and
its impact on various economic, agricultural, and social sectors and the need to investigate and identify the synergistic patterns of rainfall in the
study area for use in planning and optimal management of water resources, the necessity of doing this is evident. Ecosystems and physical
structures of human societies are adjusted to normal climatic conditions, and when extreme climatic phenomena occur, they can rarely equip and
prepare themselves. It has been identified and investigated continuously with a duration of more than 5 days in the period of 1979-2006 (Ming,
2008, 331). (Canvas et al., 2019) in the analysis of the relationship between the classification of atmospheric circulation patterns and daily
precipitation in the Pyrenees region in the north of Barcelona, Spain, concluded that during the statistical period of 1961-2010, the precipitation
trend during the period was significantly decreasing, which The decrease corresponds to the change in the type of atmospheric systems during
the statistical period. During the rainy years, Iceland's low pressure at sea level and deep mid-atmosphere troughs played an important role.
Analysis of the trend and concentration of precipitation in the Sardania region in western ltaly by (Caluero et al., 2019) shows a decrease in
precipitation in the winter months and an increase in the summer months during the period of 1945-2017. Also, the distribution of uniform
rainfall during the year shows a significant increase and the trend is also significantly decreasing during the statistical period. In our country,
studies have been conducted in the field of simultaneity investigation of durable and heavy rain waves and flood modeling of catchment basins.
With the investigations conducted on 200 rainfall systems in a statistical period of 20 years, he showed that the Sudanese systems enter Iran
from five main routes and cause rainfall according to the synoptic patterns. So that in two routes they enter the country as a merger with the
Mediterranean roundabouts and in the other three routes independently.

Methodology

The studied area of synoptic and rain gauge stations is located in the Dez sub-basin. The location of the studied area is in latitude 32°30' to
33°44'N and longitude 48°41' to 49°40'E. The water basin of Dez River is a part of the Karon Basin. Two statistical and synoptic methods were
used for a more detailed investigation of the synoptic situation of heavy rains in the Dez river basin. In the statistical part, factor analysis, which
is one of the widely used statistical methods in climatology, was used, and in the synoptic part, maps of different atmospheric levels were
extracted and analyzed using Grads software for the specified days. Factor analysis index and visual inspection were used for synoptic analysis
and pattern finding of dominant systems in heavy rains. For synoptic analysis, maps of different atmospheric levels were prepared and drawn
and analyzed.

Results and discussion

The water year of 1371-72 is one of the most watery years of Iran in the period of 1343-1400.The average water flow of the Dez River this year
is equal to 503 cubic meters per second, a little more than twice the long-term water flow of 244 cubic meters per second. The water year of
1371-72 is one of the most watery years of Iran in the period of 1343-1400. The average water flow of the Dez River this year is equal to 503
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cubic meters per second, a little more than twice the long-term water flow of 244 cubic meters per second. The investigation of rainfall and the
hourly hydrograph of Tele Zang station shows that the cumulative rainfall in three stations Tang Panj Bakhtiari, Tele Zang and Kharsar during
the rains that led to an increase in the daily discharge and instantaneous discharge of Tele Zang station was equal to 272, 173 and 143 mm,
respectively. The flood continued for about 60 hours, which was recorded after 17 hours.

Conclusions

The synoptic analysis of maps of different levels showed that during the period of rain and flood in January 2011,the conditions of sea level
pressure patterns (high pressure and low pressure), low level of 850 hectopascal and 500 hectopascal (falling of cold air from high latitudes) and
its establishment on water areas (Mediterranean, Red Sea, Persian Gulf and Arabian Sea) and the flow of moisture from these water areas to the
north, the establishment of rivers, the high level of Tavai and the negative amount of Omega in the region, as well as the intensification of the
ascent process by the heights of Zagros, especially in the western slopes. (rainy mountain) environmental and circulation conditions have been
provided for the occurrence of heavy rainfall and its continuation. Synoptic patterns before and during heavy rainfall in the region and
neighboring affected areas are important indicators for comparison. In most of the extracted models of this research, a deep descent is formed in
the east of the Mediterranean Sea and its extension to the north of the Red Sea at the level of 500 hectopascals, which causes the cold air of
Northern Europe to fall to the south, and on the other hand, in the east of this vessel, or a deep descent of warm air. and moist moves from south
to north. This pattern is the most important factor and has the largest contribution to heavy and steady rainfall in the studied area.
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