R

porag

Climate and Ecosystem
of Arid and Semi-arid Regions

https://ceasr.semnan.ac.ir
Semnan University

Research Article

Applying Markov model in studying the changes in the length of dry
periods in Semnan province

Hamid Kheyrodin®*

®Assistant Professor, Department of Desertification, Faculty of Desert Studies, Semnan University, Semnan, Iran.

ARTICLE INFO EXTENDED ABSTRACT

/Sglecﬁ ctrx]/pFel:J" o Background and Objectives: Climatic characteristics (average weather) of
per Semnan province due to its proximity to the central desert of Iran and southern
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Climatology, changes in dry days and probabilistic zoning (classification of land based on land

yoa;};wzvnq;%ie" use) has been studied and evaluated in many provinces of Iran. In this article, the
! )

behavioral pattern of the length of dry periods was investigated using daily
precipitation data (1985-2017) for all synoptic stations in the Semnan province
and a number of selected climatological and rain gauge stations using the
Markov chain empirical distribution model.

Results: Results showed that the highest frequency of long-term dry periods (30
days and more) in Semnan province was related to the Hosseinian station in the
south of Damghan city. The lowest frequency was related to the stations on the
border of Semnan province with Mazandaran and Golestan provinces, such as
Rezvan and Mojen stations in the northeast of the province. Markov probability
distribution was used to evaluate the continuity, sequence, and recurrence of dry
periods and the probability of their recurrence. The results indicate that Markov
method is a powerful and capable method in investigating and predicting dry
times and has provided results very close to the time of occurrence.

Conclusion: Based on the fact that in recent decades, the climate of Semnan
province, following the climate of Iran, has been reported to be increasing in
temperature, decreasing in precipitation, and increasing in drought. However, the
variables and results indicate that the decrease in precipitation and increase in
the number of dry days are quite evident in most areas of Semnan province, and
minimum and maximum daily air temperatures will also increase significantly in
the northeast of this province.

Semnan province,
Synoptic station.
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(Hashemi Ena, 2021/1400 AH).
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Fig.2. The longest annual dry spell lengths with a precipitation threshold of 0.1 mm during the period 1985-2017
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Fig.4. The frequency of very long-term dry spells (greater than 30 days) on a seasonal timescale during the period
1985-2017.
Top right: Winter season, top left: Spring season, bottom right: Summer season, bottom left: Autumn season.
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Fig.5. Spatial distribution of the annual mean frequency of different observed dry spell classes in Semnan
Province.
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Fig.6. Spatial distribution of the mean frequency of 21-30 day dry spells on a seasonal scale.
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