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Precipitation is one of the most important weather indicators, which has a
chaotic behavior with more severe temporal-spatial changes than other
meteorological indicators. In this research, for the spatial analysis of
precipitation in the Middle East, have been used gridded precipitation data
from the World Precipitation Climatology Center (GPCC) with a monthly
temporal resolution and a spatial resolution of 0.5x0.5 arc degrees.
Therefore, a matrix of 80 x 160 dimensions was obtained for the Middle
East region (160 longitudinal cells and 80 transverse cells). The reason for
choosing network data is their proper spatial and temporal separation and
their up-to-date compared to station data. The period under investigation is
from 1970 to 2020 AD. Finally, the long-term maps of the Middle East
precipitation were drawn on an annual and monthly basis. The results
indicate that precipitation in the Middle East tends to concentrate and
cluster in the spatial and temporal dimension. In other words, due to the
special geographical location of the Middle East region, such as uneven
topography, distance and proximity to moisture-feeding sources (Caspian
Sea, Black Sea, Mediterranean Sea, Atlantic Ocean, and Indian Ocean) and
the direction of unevenness, Precipitation in high altitude areas, It is
concentrated in the neighborhood of seas and oceans and also in the windy
slopes of the mountain range of the region. The uneven distribution of
geographical conditions has caused uneven distribution of Precipitation in
the Middle East. So that; The center and gravity of the Middle Eastern
Precipitation is concentrated in the eastern end of the Black Sea, southern
Turkey in the neighborhood of Syria and Iraq, the Ararat-Zagors belt in the
west of Iran, the southern shore of the Caspian Sea, the Pamir highlands and
the Bay of Bengal in India, and the Hindu Kush highlands in Pakistan. Is.
However, the many parts of the Middle East, due to their proximity to large
deserts (African Sahara, Lut Desert, Dasht-Kavir, Arabia's Rab-al-Khali
and Afghan deserts), have less than 100 mm of Precipitation. The results
showed that the maximum Precipitation of this region has been transferred
to the winter season, and the summer season is still the driest period in the
Middle East, and only the coasts of the Indian Ocean and the Bay of Bengal
have monsoon rains.
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Introduction
In recent decades, rainfall is considered one of the most important factors in the analysis of

the water cycle and the main variable in the occurrence of natural hazards such as floods,
droughts and landslides. Spatio-temporal changes of rainfall are very important in the
hydrological cycle, land-atmosphere interactions, as well as water resources management.
This is despite the fact that the spatial differences of precipitation in the Middle East region
and especially in Iran are very large. On the one hand, these differences are due to the nature
and spatial behavior of regular rainfall, which is basically a recalcitrant variable and shows
strong spatial changes, and on the other hand, the diversity of the source of precipitation in
this region has caused the amount of Atmospheric rainfall and rainfall time are different.
Today, changes in the pattern of precipitation in the Middle East region, including changes
in the amount, type, trend, rate, time-spatial distribution, lead to the transformation of human
lifestyles and human activities such as agriculture, hydrology, the spread of diseases and

human diseases.

Methods and Materoal
In order to obtain the features of the Middle East precipitation in the long term and perform

the interpolation process, network data has been used. These data were extracted from the
analyzed database of the World Precipitation Climatology Center (GPCC). The main goal of
this database is to meet users' needs for timely and accurate rainfall data on the land of the
world using satellite and climatology stations. The temporal separation of these data is
monthly and their spatial separation is 0.5, 1 and 2.5 degrees of arc. Currently, this database
has 85,000 stations. In the current research, due to the accuracy and miniaturization of the
cells and the reliability of the analyses, data with a spatial resolution of 0.5 x 0.5 degrees of
arc have been used. The used version of the data is related to the year 2020 (Full Version
2020) and the period under review is from 1970 AD to 2020 AD. In this version, the number
of precipitation cells in the world is equal to 360x720 and the number of precipitation cells
in the Middle East is equal to 160x80. The precipitation data of this version is available at

the fOllOWing website: https://opendata.dwd.de/climate_environment/GPCC/html/download_gate.html.

After extracting the Middle East precipitation data and forming a matrix with dimensions of
600 x 12800 (12800 spatial cells on the rows and 600 time cells on the columns), NANs

were removed from the rows and columns of the above matrix and a new and pure matrix
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was obtained. Then, the weighted average of precipitation was calculated for each cell, and

finally, a long-term distribution map of precipitation was drawn for each month.

Resultss and Discussion
The study of the annual long-term precipitation map in the Middle East shows that on the

one hand, the center of gravity of this region's precipitation is in the northern and eastern
parts of the Black Sea and the northern regions of the Mediterranecan Sea, regions of
Southeast Asia, especially the eastern coasts of the ocean. India and also the regions located
in tropical latitudes are concentrated, and on the other hand, the regions corresponding to the
dry belt of the region still have the lowest amount of precipitation in the last half century,
which itself is a reason for the increase in global warming, temperature increase and storm
surge. There are dust in these areas. Also, the southern shores of the Caspian Sea and parts
of the middle of the Zagros highlands, which are connected to the maximum rainfall belt in
the west of Turkey and the Ararat mountains, and then the Black Sea and the Mediterranean,
have concentrated precipitation cores. It seems that the location of dense and impassable
heights in the east of Turkey and its continuation through the Ararat mountain range to the
northwest and then to the west of Iran has caused these areas to receive the highest amount
of annual rainfall. In addition to the fact that more rainfall falls in Iran, it is due to the
windward slopes of Zagros and the direction of the western winds, which supply the source

of moisture for such rains from the side of the Mediterranean Sea and the Atlantic Ocean.

Conclusion
The results indicate that precipitation in the Middle East tends to concentrate and cluster in

the spatial and temporal dimension. In other words, due to the special geographical location
of the Middle East region, such as uneven topography, distance and proximity to moisture-
feeding sources (Caspian Sea, Black Sea, Mediterranean Sea, Atlantic Ocean, and Indian
Ocean) and the direction of unevenness, Precipitation in high altitude areas, It is concentrated
in the neighborhood of seas and oceans and also in the windy slopes of the mountain range
of the region. The uneven distribution of geographical conditions has caused uneven
distribution of Precipitation in the Middle East. So that; The center and gravity of the Middle
Eastern Precipitation is concentrated in the eastern end of the Black Sea, southern Turkey in
the neighborhood of Syria and Iraq, the Ararat-Zagors belt in the west of Iran, the southern
shore of the Caspian Sea, the Pamir highlands and the Bay of Bengal in India, and the Hindu
Kush highlands in Pakistan. Is. However, the many parts of the Middle East, due to their
proximity to large deserts (African Sahara, Lut Desert, Dasht-Kavir, Arabia's Rab-al-Khali
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and Afghan deserts), have less than 100 mm of Precipitation. The results showed that the
maximum Precipitation of this region has been transferred to the winter season, and the
summer season is still the driest period in the Middle East, and only the coasts of the Indian

Ocean and the Bay of Bengal have monsoon rains.
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