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Objective: In this study, the synoptic patterns of the warm period of the year that lead to
the cessation of rainfall and the creation of short to long dry spells were identified and
analyzed.

Methods: The rainfall data of 8 synoptic stations were used to identify the dry spells of
the warm season for 30 years (1986 to 2015). The average daily rainfall of each station
was used as the threshold value to distinguish between wet and dry spells. Then, according
to the effects of dry spells, they were defined subjectively and objectively with different
durations.

Results: 5 numerical periods of 12 to 15, 15 to 30, 30 to 45, 45 to 60 and more than 60
days were identified. By factor analysis of Geopotential height data at 500 hPa, 4
components were identified for each period and a total of 20 components for 5 dry spells.
Therefore, 5 common patterns control the stable weather conditions of dry spells. Most
dry days are caused by subtropical high-pressure nuclei, which have a wide, even, dual-
core, triple-core arrangement. The effect of subtropical high pressure on the dryness of
the southern coast of the Caspian Sea is quite evident. Other dry days were caused by
southerly currents, weakening of northern currents, and the trough Anticyclones’ area.
The anomaly map of the components days at the 500 hPa level showed that the
anticyclones and cyclones correspond to the positive and negative phases of the
anomalies, respectively.

Conclusions: In this study, it was found that most of the dry days of the warm period of
the year occur due to the dominance of subtropical high-pressure nuclei over Iran and the
study area, which had a wide arrangement, paired, dual-core, and triple-core. In general,
the five common patterns are the main patterns of creating dry days on the south coast of
the Caspian Sea. These patterns are also called subtropical high pressure nuclei,
subtropical high pressure, southward currents, weakening of northern currents, and the

trough Anticyclones’ area.
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EXTENDED ABSTRACT

Introduction

Stable and prolonged atmospheric conditions cause an increase in extreme events such as
floods, droughts, melting ice and glaciation in Middle latitudes. Recent studies indicate an
increase in the number of dry spells in different parts of the world and consequently the
distribution of rainfall is expected to be more irregular. Thus, knowledge of how dry spells
behave and its controlling factors is of great importance in climatological studies. Due to
insufficient knowledge of the synoptic patterns of stopping summer rainfall on the southern
coasts of the Caspian Sea, it seems that the study of the mechanism and its relationship with the
troposphere mid-level circulations and how it works when stopping rainfall in the region is very
important.

Methods

In order to analyze the synoptic of dry spells of the southern coasts of the Caspian Sea, initially
the daily rainfall data of 8 synoptic stations for 30 years (1986 to 2015) were selected. Then,
based on the concept of consecutive days with less than a certain amount of rainfall over a
period of time, dry spells were identified. In synoptic analysis, dry spells of 12 days and less
were eliminated because their frequency was high and their impact on the ecological conditions
of the region was negligible, and higher dry spells as "dry period” (12 to 15), "partial drought"
(15 to 30), "short-term drought™ (30 to 45), "long-term drought™ (45 to 60) and "Super Dry
period” (more than 60 days) were introduced. Hence, arithmetic mean was considered as the
threshold value for distinguishing wet and dry spells, which is expressed subjectively by words
and objectively by numerical values.

Results

 Factor analysis of geopotential height of 500 hPa for 444 days (12 to 15) showed that four
factors after data rotation explained 30.35, 29.19, 16.93 and 14.06% of the data variance,
respectively (90.54 total).

» The results of factor analysis of dry spells of 15 to 30 for 1088 days of geopotential height
of 500 hPa showed that after rotation, the first to fourth components explained 25.55, 24.06,
22.25 and 17.82% of the data variance, respectively (89.68% of the total variance).

» The results of factor analysis of 886 days of geopotential height of 500 hPa for 30 to 45 days
dry period showed that the first to fourth components explain 27.92, 27.54, 20.37 and 13.44%
of the variance of the data, respectively (89.268% of the total variance).

 Factor analysis of 654 days of geopotential height of 500 hPa shows that after rotation, the
first to fourth components explained 29.51, 28.58, 20.69 and 10.64% of the variance of the data,
respectively (89.43 of the total variance).

 Finally, factor analysis of dry spells of 60 days and more for 512 days of geopotential height
of 500 hPa showed the first to fourth components of 28.99, 23.22, 19.71 and 16.76% of the data
variance, respectively. They explain. As a result, four post-orthogonal components accounted
for 88.68% of the total variance. As a result, four components after rotation explained 88.68%
of the total variance.

» The results obtained from the synoptic analysis showed: subtropical high-pressure nuclei,
subtropical high ridge, southerly currents, weakening of northern currents and the establishment
and the trough Anticyclones’ area, cause a stable and dry atmosphere.

Also, the anomalies of dry spells synoptic patterns showed that anticyclones and cyclones
correspond to the positive and negative phases of the anomalies, respectively. Of course, here
the anomaly is defined as the difference of the day cells value representing each component
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from the average of the day cells value of the same component and divided by the standard
deviation.

Conclusion

In this study, it was found that most of the dry days of the warm period of the year occur due
to the dominance of subtropical high-pressure nuclei over Iran and the study area, which had a
wide arrangement, paired, dual-core, and triple-core. In general, the five common patterns are
the main patterns of creating dry days on the south coast of the Caspian Sea. These patterns are
also called subtropical high pressure nuclei, subtropical high pressure, southward currents,
weakening of northern currents, and the trough Anticyclones’ area.

Keywords: Factor Analysis, Dry Spells, Threshold level, Southern Coasts of the Caspian Sea,
Synoptic Patterns.
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