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ABSTRACT

The process of changing the precipitation pattern in the northeastern region of Iran can cause changes in extreme
climatic phenomena, including the intensification of the hydrological cycle, changes in the frequency of droughts,
floods, and the expansion of the area covered by floods and droughts. In this research, the occurrences of extreme
precipitation in the northeast of Iran during 20 years(2001-2020) have been studied using the rainfall indexes. For
this purpose, Precipitation and sea level pressure data in daily time scale for main synoptic hours data of Mashhad,
Sabzevar, Qochan, Neishabor, Bojnord and Gombad Kavus synoptic meteorological stations were used, and the
atmospheric patterns leading to these extreme events and the changes in rainfall indexes were investigated using
linear regression method. Also, correlation tests between these indexes and time were performed using probability
value (P-value) with a significance level of 5%. The results showed that in all stations studied, none of the climatic
indices have a trend of significant changes during the statistical period. One of the important extreme indices is
the days with very heavy rainfall (R20mm), the frequency distribution of which was investigated in different time
periods. During the statistical period and in the seasonal interval, winter had the highest proportion of the whole
year with 37.4% of the total occurrence frequency. In the monthly period, March had the highest proportion of
the whole year with 19.3% of the total occurrence frequency. In order to study the synoptic factors affecting the
extreme precipitation in the northeastern region of the country, three cases of extreme events in autumn, winter
and spring seasons were selected and investigated. The synoptic analysis on the maps of average sea level pressure,
geopotential height and wind field at 850 hPa, vertical velocity field at 700 hPa and special moisture distribution
pattern at 850 and 700 hPa was performed. Results showed that the most important feature of large-scale patterns
which leading to extreme precipitation is the persistence of dynamic lowpressure system in the eastern part of the
Mediterranean Sea. By forming a blocking pattern, This event causes the establishment and persistence of the
low pressure system of the earth’s surface and the trough of the middle and upper levels of the troposphere in the
eastern part of the Mediterranean Sea and the slow movement of the resulting waves towards the studied area,
which results in the intensification of the upward currents in the lower levels of troposphere. These currents, with
using the effective factor of proper moisture feeding from the moisture sources of the Oman Sea, the Red Sea and
the Persian Gulf are the reason of the occurrence of extreme precipitations in the northeast of Iran.
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