[ Downloaded from jgs.khu.ac.ir on 2025-04-06 ]

[ DOI: 10.61186/jgs.25.77.24]

Journallof/AppliedResearchesiin
Geographical/Sciences

Primt 155M; 2228-7736 Online IS5M: 2588-5738
hEEpﬁ:.fﬁgﬁ.khu.nc.ir."

Classification of Iranian weather types based on Wos$ method
Hassan Heidari'"*' | Ebrahim Mesgari?®

1. Corresponding author, Associate Professor of Climatology, Faculty of Literature and Humanities, Urmia
University,Urmia, Iran. E-mail: ha.heidari@urmia.ac.ir

2.Phd. in Climatology, Department of Climatology, Faculty of Geography and environmental planing, University of Sistan
and Baluchestan, Zahedan, Iran. E-mail: mesgari.ebrahim@gmail.com

Article Info ABSTRACT
Article type: Understanding the daily weather types of any specific location is
Research Article crucial for identifying its long-term climate patterns. In this study, we
utilized the Wos classification method in conjunction with a
Article history: comprehensive climatological approach to analyze key variables,
Received including minimum, average, and maximum temperatures, as well as
2024/01/02 cloud cover and daily precipitation. Data from 1985 to 2021 were
o collected from 39 synoptic stations, which exhibited a well-distributed
Received in revised . .
202404129 representation across the _c_ountry_ and proylded con_1p|ete dat_asets.
Weather types were identified using established coding techniques.
Accepted The findings indicated that the predominant temperature types in the
2024/05/17 country are primarily categorized as hot and very hot, with sub-codes
Published reflecting generally low to moderate cloud cover and negligible
2024/05/18 precipitation. Furthermore, the application of Ward's clustering
Published online method facilitated the identification of three distinct climatic groups.
2025/05/21 The geographical characteristics of each location, including factors
such as altitude, latitude, proximity to the sea, and synoptic influences,
play a significant role in the regional differentiation of these groups
Keywords: within the country. The outcomes of this research can be instrumental
Weathertype, in developing weather calendars for various regions, with implications
Wos, for numerous sectors including agriculture and tourism.

Complex climatology,
Climate diversity.

Cite this article: Heidari, Hassan., & Mesgari, Ebrahim. (2025). Classification of Iranian weather types based on Wo$
method.  Journal of Applied Researches in Geographical Sciences, 25 (77), 106-127. DOI:
http://dx.doi.org/10.61186/jgs.25.77.24

© The Author(s). Publisher: Kharazmi University.
BY NC DOI: http://dx.doi.org/10.61186/jgs.25.77.24



http://dx.doi.org/10.61186/jgs.25.77.24
http://dx.doi.org/10.61186/jgs.25.77.24
http://orcid.org/0000-0003-3099-3798
https://orcid.org/0000-0000-0000-0000
http://dx.doi.org/10.61186/jgs.25.77.24
https://jgs.khu.ac.ir/article-1-4291-fa.html

[ Downloaded from jgs.khu.ac.ir on 2025-04-06 ]

[ DOI: 10.61186/jgs.25.77.24]

Kharaomi Sntweratty

GeographicalSciences

Print IS5M: 2228-7736 Online 155M: 1568-5138
hitpe:/ fjgs khuwac.irf

[ﬁ] Journaliof/AppliedResearchesiin)

| Extended Abstract |

Introduction

Each climate type is characterized by specific attributes that, when prevalent in a particular
location, establish it as the dominant climate in that region (Alijani and Kaviani 2018).
Consequently, the climate of a region results from the long-term effects of weather patterns.
In this context, complex climatology methods are recognized as valuable tools for
determining weather characteristics. Researchers such as Hidalgo and Jogla (2018),
Piotrovich (2010), and Ferdynus and Marsz (2000) have contributed various articles
exploring the impact of weather on aspects of life, economy, energy, and more. In complex
climatology, the classification of climate types is based on the daily patterns of various
atmospheric elements (Piotrowicz 2010). Among the methods utilized for determining
weather types through a complex climatological approach, the Wo$ method stands out as one
of the most prominent.

Material and Methods

The data utilized in this study spans from 1985 to 2021 and encompasses 39 synoptic stations
across the country. In the Wo$ classification method, daily records of air temperature
(maximum, minimum, and average in °C), precipitation in millimeters, and the percentage
of cloud cover are employed. Wos has categorized these values into 16 domains, comprising
12 temperature classes, three cloudiness classes, and two precipitation classes, resulting in a
total of 66 distinct weather types. The classification of weather types is represented
numerically, with the first digit (the first two digits of the frost weather type ranging from 10
to 12) indicating thermal characteristics, the penultimate digit representing cloudiness
characteristics, and the final digit denoting precipitation characteristics.

Results and Discussion

The primary type 1 exhibits the lowest frequency of occurrence in the northwest region,
particularly among mountain stations located at high latitudes, indicating an inverse
relationship with the southeast region of the country. Conversely, from the southwest of the
Caspian Sea to the southeast, there is an observable increase in the aforementioned
temperature group. Type 2 demonstrates higher occurrence values at lower latitudes. In
contrast, types 3 and 4 display an inverse pattern, particularly along the coasts of the Oman
Sea, where they are observed with very low frequency, compared to the coasts of the Caspian
Sea, which exhibit the highest occurrence rates in the country, with other stations situated
between these two extremes. Types associated with cool to cold weather begin with type 5.
Types 5 through 12 are predominantly observed at high-altitude stations, particularly in the
northwest of the country, albeit with relatively low occurrence rates, reflecting the climatic
diversity of these regions. Notably, at the Caspian Sea coast stations, the moderating
influence of maritime humidity results in the limited occurrence of types 5 to 8, with
frequencies significantly declining from type 8 onwards. Additionally, the examination of
sub-types indicates that sub-type _21 delineates the effective sub-types associated with
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stations characterized by cloudiness and precipitation. In this context, the highest percentage
of occurrences pertains to stations along the shores of the Caspian Sea, followed by
mountainous regions in the northwest and west of the country, with other stations falling in
between.Ultimately, through the integration of the main and minor type codes, final codes
were derived. Analysis of these codes revealed that the dominant air types at the stations are
those with occurrence rates of 20% or higher. Consequently, during the study period, the
dominant types identified according to the location of the stations were 1_00, 1 10, 2_00,
and 2_10.

To establish a grouping pattern among the stations, a clustering method was employed, which
resulted in the identification of three general groups. The first group (A) consists of stations
located in the southern and southeastern regions of Iran, characterized by a very hot and
tropical climate with considerable cloudiness and minimal precipitation. The second group
(B) encompasses eastern stations as well as certain stations in the western and southern parts
of the country, which are further categorized into two subgroups. Subtype (B1) is
characterized by a frequency of weather types below 60% for types ranging from 1-00 to 2-
10 throughout the year, exhibiting a relatively high variety of weather types, particularly in
the colder seasons, including types with significant cloudiness and precipitation. Subgroup
(B2) comprises more central and southern stations, which, in comparison to the previous
subgroup, demonstrate a higher percentage of hot and very warm types with minimal
precipitation and a relatively longer duration of occurrence. The third group (C) presents
conditions that are markedly distinct from the aforementioned groups. Subgroup (C1) can be
classified as exhibiting a Caspian climate, characterized by reduced weather type diversity,
with primary types extending up to group 7, featuring cloudiness and high precipitation.
Subgroup (C2) predominantly includes stations in the northwest of the country and
showcases the greatest variety of air types, ranging from very hot summer types to very cold
and freezing winter types.

Conclusion
The investigations conducted in this research reveal that mountainous regions exhibit the

highest diversity of weather types, attributable to their topographical features, the recurrent
occurrence of air currents, and the transmission of pressure patterns. Notably, this diversity
is most pronounced during the colder seasons of the year. Conversely, meteorological
stations situated along the Persian Gulf and the Oman Sea, as well as certain stations in the
southeastern part of the country, predominantly experience hot weather types. These regions
are markedly distinct from other stations within the country, exhibiting the least variability
in weather types, which suggests a degree of stability in their atmospheric conditions. In the
southern Caspian Sea region, while the number of weather types is limited, it primarily
encompasses warm to mild and cool types, characterized by high cloudiness and substantial
rainfall. Other stations demonstrate a variety of weather types that correlate with their
geographical positioning and the influence of pressure patterns and air currents.
Consequently, it can be concluded that the meteorological characteristics of different regions
are significantly influenced by their location, topography, and proximity to the sea, with
stations in close proximity exhibiting notable similarities in their weather patterns.
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