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ABSTRACT

Different pressure centers and synoptic systems affect Iran's climate, and their changes can have
significant climatic consequences. In this research, the trend of long-term changes in the number of
coupled low-pressure of Mediterranean -Red Sea, as coupled low-pressure centers effective on Iran's
rainy climate, was investigated. For this purpose, the geopotential height data of 1000 hp for the 40-year
statistical period from 1987 to 2018 was extracted from the European Medium-Term Weather Forecast
Center (ECMWEF). In total, during this period, 97 low-pressure centers of the Mediterranean-Red Sea
circulation were formed over the region. Based on the non-parametric method of chi-square test (chi-
score), the trend of cyclone frequency changes was investigated. The results showed that during the
investigated period, the number of coupled low-pressure of Mediterranean -Red Sea did not experience
statistically significant changes in terms of decades and two semi-statistics. In examining changes on a
smaller scale, cross-sectional changes were observed in four-year and two-year periods.
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Extended Abstract

1. Introduction

practical importance. The current study aims to

Many different synoptic systems affect Iran's climate,
and their changes may lead to significant climatic
consequences. One of Iran's rainfall climatic forcing
is the Mediterranean-Sudan hybrid system (MSHS),
which plays a vital role in lIran's precipitation
(particularly torrential precipitation), primarily in the
southwest, west, and occasionally over the whole
country. Therefore, climate changes, especially the
change in the frequency of activity of the MSHS, can
cause evident and hidden consequences on Iran's
precipitation climatology. Understanding the long-
term behavior of this MSHS is of great scientific and

reveal and investigate the trend of the occurrence of
MSHS by adopting a non-parametric statistical
method (chi-square method).

2. Methods and Material

To identify the changes in the MSHS frequencies, we
adopted the 1000 hpa tropospheric height in 6 hours
intervals from the European Center for Medium-
Range Weather Forecasts (ECMWEF), known ERA-
Entrim. The data extracted for 10°W to 120°E and
equator to 80°N included 0.25 x 0.25 degrees spatial
resolution for 1979 to 2018 (40 years).
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3. Results and Discussion

Our finding revealed that May experienced the
maximum number of MSHS with a one-day duration.
There were no MSHS in the autumn months.
Examining the two-day duration, we found that the
spring season included the maximum MSHS
frequencies.

Examining the decadal changes of the one- and two-
day MSHS, using the non-parametric chi-square test,
there were no significant changes in the time and
frequency of MSHS occurrence. This examination
was also conducted on short time scales (e.g., two-
and four-year sequences), which depicted an
increasing trend in the five-year average number of
MSHS, particularly in the final five - years of the
understudied period (2011-2018). Examining the
trend of the two-year average also illustrated
significant statistical trends in two-time periods
(1987-1990 and 2011-2014). In addition, the ten-year
average showed an increase (from 1986 through
1979) and a decrease (for the period 1991-2010) in
MSHS. Our findings agree with the results of other
researchers in the field (e.g., Razmi 1389 and
Alizadeh et al., 1380).

5. References

4. Conclusion

An analysis of the frequency of Mediterranean-Red
Sea hybrid cyclones reveals that the month of May
experiences the highest number of cyclones on a
monthly scale of one-day duration, while no cyclones
were observed during the autumn months. When
examining the two-day duration, it was found that the
spring season has the highest number of cyclones. To
investigate decadal changes in cyclone frequency
between 1979 and 2018, the non-parametric chi-
square test was employed to examine the number of
hybrid cyclones for one and two-day durations. The
results indicate that there were no statistically
significant changes in cyclone frequency over this
period. However, a comparison of consecutive years
revealed an increasing trend in the number of
cyclones during the last four years (2011-2018),
which Masoodian (2013) attributes to global
warming and the consequent increase in temperature.
Further analysis of consecutive years showed a
significant statistical trend for the periods 1987-1990
and 2011-2014.
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