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Extended Abstract

Introduction

Extreme precipitation has a significant impact on the frequency, severity, and duration of natural
hazards, such as floods, droughts, and landslides. This has a significant impact on human life, the
economy, natural ecosystems, and agriculture (Song et al, 2015: 34). Between 1880 and 2012,
there was a 0.85 °C increase in the average global temperature, with a general increase in
precipitation in the mid-latitudes of the Northern Hemisphere (IPCC, 2013: 2; Lio et al, 2017:
822). In addition, there is a possibility of a rise in extreme precipitation in the future (Klein Tank
et al, 2006: 1), and so far, the reason for these changes and their relationship with the general
circulation of the atmosphere have not been considered. The aim of this study is to analyze the
trend of changes in extreme precipitation indices in northwestern Iran and its association with the
general circulation of the atmosphere.

Material and Methods

In order to analyze the changes in extreme precipitation events in northwestern lIran, daily
precipitation data was collected from 20 synoptic stations in the region between 1986 and 2010.
The region that is being studied encompasses West Azerbaijan, East Azerbaijan, Ardabil, Zanjan,
and Kurdistan. In assessing limit events, high quality and reliable long-term climate data with
daily (or higher) resolution is required (Clintanak et al., 2009: 9). The first step was to examine
the quality control and homogeneity of data. The RClimDex software package, introduced as a
standard tool by ETCCDI, was used to perform quality control and evaluate data homogeneity in
this research. The Expert Team on Climate Change Detection, Monitoring and Indices
(ETCCDMI) introduced 11 indexes to examine changes in precipitation level indices in northwest
Iran. RClimDex software calculates these indicators with a significance level of 0.05. This process
seeks to establish a standard set of indicators to examine and compare the characteristics of
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different regions. The software was used to calculate precipitation indices and display the trend
and rate of change on a map.

Results and Discussion

The extreme precipitation indices were calculated to determine the regional trend and percentage
of stations with positive and negative trends for the studied stations in northwestern Iran.
Afterward, a map was created showing the spatial distribution of the slope for each of the indices.
All precipitation indexes, except for the maximum growth period index (CDD), are declining
according to the results. The probability of precipitation has decreased due to the more stable
winter atmosphere in the region from the point of view of general atmospheric circulation. The
region's spring atmosphere, similar to that of winter, shows an increase in stability, which will
result in less rainfall. In summer, except for the coastal provinces of the Caspian Sea and the
coasts of the Oman Sea, the rest of the country has recorded a decrease in rainfall of 1 mm per
day. Most parts of the country experienced an increase in atmosphere thickness to 6 meters in
autumn in the study area. Autumn in the region is typically stable and barotropic, but the study
area is experiencing less rainfall. This study examines the trend of changes in extreme
precipitation indices in northwestern Iran and its relation to a large-scale general circulation of
the atmosphere. According to the results, 75% of stations in the region are experiencing a decrease
in the maximum daily rainfall (RX1day) and 80% are experiencing a decrease in the maximum
five-day rainfall (RX5day). While both the very wet (R95P) and ultra-wet (R99P) day indices are
experiencing a downward trend, the R95P index is experiencing a more pronounced downward
trend. All three indices R10, R20, and R25 have been declining for the past 25 years, but the R10
index has fallen more rapidly than the other two indices. Sarab station has a positive CWD trend
alone, while other stations have a negative and decreasing trend of this index. In most stations
throughout the region, the CDD index is increasing. In 85% of stations in the region, the
PRCPTOT index is decreasing and there is a noticeable increase in rainfall. The SDII index is
experiencing a decrease in 60% of the stations in northwestern Iran, while an increase is being
observed in 40%. All precipitation indices, except for the CDD index, have a decreasing trend in
general. Drawing and analyzing combined difference maps for geopotential height parameters of
500 hPa, relative rotation of 500 hPa, vertical velocity (omega), rainwater and precipitation rate
to study the general atmospheric circulation of the region indicates an increase in altitude has led
to a 500 hPa increase in climate stability in the study area (northwest of Iran). The study of omega
and relative rotation shows that the region is experiencing a decrease in upward currents and
positive rotation. The lack of atmospheric moisture load and rainfall in all seasons can be seen in
rainfall water difference maps and rates. Precipitation indices and the general circulation model
of the region's atmosphere are compared, indicating that the moisture load of the region's
atmosphere has decreased, resulting in drought.

Keywords: Climate change; Reanalyzed data; Maximum length of dry spell; Humidity;
Desertification
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