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Abstract: The aim of the current research is the statistical-synoptic

analysis of heavy spring rains in Kermanshah province, in line with
proper management to prevent the occurrence of financial damage and
loss of life caused by storms and floods, and the optimal use and
storage of this type of rain during times of water shortage and drought.
To carry out this research, daily data on heavy spring rainfall from nine
stations in Kermanshah province, for the period 1951-2013, were
obtained from the country's organization. Then, using statistical
methods including descriptive statistics (prevalence, percentage) and
inferential statistics (clustering), and the synoptic method (circulation
to environment), from the NCEP/NCAR website, Omega synoptic
maps at levels from 200 to 1000 hPa and composite maps (sea level
pressure with vorticity, specific humidity with wind flow at the 700
hPa level, and geopotential height with vorticity at the 500 hPa level)
were obtained, and the studied maps were plotted in the GrADS
software environment. After identifying and analyzing three patterns
of heavy rain, the results of this research showed that due to the
integration of the low-pressure systems of the Mediterranean Sea and
the Red Sea on one hand and the suitable position of the ridge over
Arabia and the Arabian Sea, the influence of the trough on the
mentioned water sources, and also the formation of the negative omega
core in the upper levels of the troposphere on the other hand,
conditions have been created for proper advection and divergence of
moisture from the desired water areas toward the study area.

Cite this article: Alijjani, B, Saligh, M, & Rezaei, F. (2024). Statistical-Synoptic Analysis of
Heavy Spring Rainfall in Kermanshah Province. Climat Chenge and Climat Disasters, 3(6), 127-

146.
© The Author(s).

Homepage: cccd.znu.ac.ir
ﬂ—@ 0

Publisher: University of Zanjan.



mailto:areya5963@gmail.com
http://phm.znu.ac.ir/

Detailed Abstract

Rainfall is a very important natural
element that has a great impact on all
objects, phenomena, and especially
human life and its living environment.
Accordingly, this part of nature has
always been and is of human interest,
and the importance of understanding
it increases every day, because it is
considered a part of human life.
Meanwhile, the effect of spring
rainfall on the relationship between
rainfall and the economy of human
communities located in Kermanshah
province is very important, so that the
agricultural economy of the studied
region is tied to the amount of spring
rainfall and has a direct effect on it. In
general, no studies based on
quantitative methods have been
conducted in the field of statistical-
synoptic analysis of heavy spring
precipitation in Kermanshah
province; therefore, the present study
addresses it. The purpose of this
research is to conduct a statistical-
synoptic analysis of heavy spring
precipitation in Kermanshah province
and identify synoptic patterns of

heavy spring precipitation in this

province. In this study, a statistical-
synoptic study of heavy spring
precipitation in Kermanshah province
was conducted, and with an
environmental-circulatory approach,
circulation patterns affecting
precipitation in the region were
identified and analyzed. For this
purpose, first, daily data statistics
from 9 synoptic stations in
Kermanshah province over a 62-year
statistical period (1951-2013) were
obtained from the Iranian
Meteorological Organization. For
statistical analyses and preparation of
synoptic maps, daily reprocessed data
were obtained from the website of the
National Center for Environmental
Prediction and Atmospheric Sciences
(NCEP/NCA) of the United States.
Then, using statistical methods
including  descriptive  statistics
(frequency, percentile), inferential
statistics (clustering), and synoptic
method (ambient to circulation), three
widespread and heavy rainfall
patterns were identified and analyzed.
In this regard, after obtaining data of

different atmospheric levels from the

NCEP/NCAR site, Omega synoptic



maps at the (200-1000) hectopascal
level and composite maps (sea surface
pressure with tortuosity, specific
humidity with wind flow at the 700
hectopascal level, geopotential height
with tortuosity at the 500 hectopascal
level) were obtained, and the desired
maps were drawn in the GrADS
software environment. The results of
this study showed that the occurrence
of heavy spring rainfall in
Kermanshah province was caused by
the merger of low-pressure moisture
from the Mediterranean Sea and the
low-pressure from the Red Sea,
negative omega at the level of 200-

1000 hectopascals /second over the

study area, the deepening of the
Mediterranean  trough and its
alignment with the Arabian Ridge and
northeastern and eastern Africa, and
the presence of this trough in front and
its divergence over the study area. In
all three studied patterns, a similar
maximum core of positive omega is
seen east of the negative omega
formed over the studied area, which
corresponds to the downdraft of the
ridge located over the eastern half of

Iran and the Arabian Sea.

Keyword: Heavy rainfall, floods, spring

rainfall, Kermanshah province
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