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Summary

This study investigated the climatology of fog in Iran. For this purpose, data from 73 synoptic
meteorological stations over a 30-year period (1991-2020) were utilized for two variables: current
weather conditions (fog identifier codes 40-49) and horizontal visibility. Initially, the frequency of fog
occurrence was examined at both hourly (3-hourly) and annual scales for all stations. To investigate the
spatial and temporal patterns of fog in Iran, relative humidity and the temperature difference between air
temperature and dew point temperature were calculated using ERAS5S-Land reanalysis data. The
geographical distribution of fog was assessed, and temporal trends in fog occurrence were examined.
Two statistical measures, Sen's-slope and modified Man-Kendall, were used for this purpose.
Furthermore, fog density was categorized into four main classes based on horizontal visibility and
analyzed on both annual and hourly scales for all stations. Findings indicated that fog formation in all
geographical regions of Iran is primarily a nocturnal phenomenon, occurring predominantly during
nighttime hours and the early morning. The frequency of fog exhibited a diurnal trend, with a minimum
at approximately 12:00 UTC and a maximum at approximately 03:00 UTC. Among the studied stations,
those located in Ardabil Province and the southwestern region of the Caspian Sea (including Ardabil
Airport, Ardabil, ParsAbad Moghan, Rasht, and Anzali) experienced the highest fog frequencies on both
hourly and annual scales. The investigation into the spatial distribution of fog occurrence in Iran reveals
that the foggiest regions of the country are located along a relatively narrow strip, extending from the
southwest of the Caspian Sea to Dasht-e-Moghan in Ardabil Province. The main place of fog occurrence
in Iran is Ardabil province, which has shown the highest frequency of fog occurrence in almost all hours
of the day and night. Ardabil Airport, with an annual average of 120 foggy days and a peak of 57
occurrences at 03:00 UTC, was identified as the foggiest station in the country. In contrast, the results
clearly showed that in the dry interior and eastern regions of Iran, both on an annual scale and on an
hourly scale, fog formation is very limited and almost reaches zero in the middle hours of the day.
Examining the concentration of fog shows that all four main categories of fog occur in Iran. Nevertheless,
the occurrence of fog with moderate concentration is infrequent and is only limited to the southwest of
the Caspian Sea and the Anzali station. The results also indicated that the most prevalent type of fog in
Iran is thin fog, which prevails in the western regions and a significant portion of the country's interior.
On the other hand, very dense fogs occur mostly in the southwest of the Caspian Sea and Ardabil
province. A trend analysis of fog occurrence in Iran revealed that this phenomenon has a decreasing trend
at 58% of the stations. Additionally, almost all major cities nationwide have experienced a decreasing
trend in fog occurrences, which can be attributed to the shift in urbanization patterns over the past three
decades. The results also indicated that the diversity of geographical and climatic features of Iran plays a
key role in the spatial distribution of fog occurrence and its concentration.
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