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Aim: Investigating the spatial and temporal distribution of lightning
occurrence and the trend of lightning occurrence in Iran.
Material & Method: Monthly spatial and temporal distribution of
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Conclusion: Considering the effect of convective activities on Iran's
rainfall regime, we can expect an effective change in the characteristics of
Iran's rainfall regime due to global warming.

Innovation: The climatology of lightning has been studied using satellite
data for the first time. Clarifying the spatial and temporal distribution of
the occurrence of this phenomenon in Iran and the region and its change
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has created a clearer perspective regarding the occurrence of convective
systems.
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Extended Abstract

1. Introduction

Lightning is a natural phenomenon that can lead to forest fires, anomalies or interruptions in the electricity
distribution network, accidents related to transportation, such as airplanes and ships, damage to remote
communication systems, and the death of humans and animals. On the other hand, it has been determined
that lightning has a close relationship with thunderstorm activity, heavy rainfall, and precipitation patterns.
Therefore, lightning activity, including its global to regional distribution and its daily to annual fluctuations,
is of great interest to researchers so that the electrical properties of clouds and precipitation systems are
increasingly used to understand global climate changes. It has been validated and added to the list of EOCs
and the Global Climate Observing System (GCOS). The results of regional studies on the long-term trends
of this phenomenon have shown that regional mechanisms can affect the trend of lightning frequency
locally. However, due to the lack of ground networks for recording lightning events in the study area, the
spatial and temporal distribution of lightning events and their changing trend has not been studied; because
of the recording of lightning by space sensors and the possibility of research in recent decades, it is
necessary to study the regional trends in lightning activity to understand the changes in precipitation
systems under climate change. Thus, this research aims to reveal the spatial and temporal features of
lightning occurrence and investigate its trend in the study area, which can be the beginning of research
related to the investigation of the effect of global warming on the occurrence of convective systems.

2. Materials and Methods

First, this research investigates the spatial and temporal distribution of lightning (in the range of 25 to 65°
E and 15 to 42° N) based on HRMC data on a monthly scale. Then, the lightning trend in 1995-2014 is
shown based on LRMTS data and using regression slope and R software. Although the 20-year time series
is not very long for determining climate trends, it is still valuable considering the lack of long-term data.
The p-value of the linear trend is determined by the slope parameter's t-test statistic (one-sided). The p-
value is the probability of being more significant than zero for a positive trend or less than zero for a
negative trend. Also, the 95% confidence interval of the estimated trend is presented, which is the result of
the two-sided t-test. In order to compare the intensity of change at different points and months, the
regression slope values are standardized. The method recommended by Huth and Pokorna (2005) was used
to standardize these values. Based on this method, trend values are standardized by dividing by half of the
confidence interval. In this way, the significant trends are greater than the absolute value of one, and the
values between +1 and -1 are not statistically different from zero. The higher the absolute value of the
standardized trend, the more significant the change, and the standardized values of the regression slope
show a direct and significant relationship with the intensity of the change.

3. Results and Discussion

The results showed that Iran can be divided into eight regions based on the characteristics of lightning
activity and, hence, convective systems as northwest, west, southwest, northeast, north, southeast, south,
and center-east. The minimum activity of this phenomenon occurs in the central-eastern region, but the
northwest, west, southwest, and northeast regions are the most active areas of lightning and, therefore,
convective systems. The maximum occurrence of lightning in Iran occurs in the northwest from June to
August, in the west, southwest, and south from November to May, and in the southeast in September.
Increasing or decreasing lighting trends in any point of the study area is not significant at the confidence
level of 95% and above. The increasing trend is significant only in the Caspian Sea, and the decreasing
trend is significant only in the northeast corner of the region (Turkmenistan) at a confidence level of 90%.
The monthly trends study also showed that lightning occurrence in the south of the Caspian Sea has
increased in all months at a confidence level of 90%. In southeast Iran, the increasing trend is significant at
the confidence level of 90% from February to August. Also, a significant decrease in the mentioned
confidence level has been observed in the northwest of Iran from May to August. In the Red Sea, the
decreasing trend from July to November is significant at the confidence level above 90%, which is worthy
of attention considering this region's effects on Iran's climate. While in the area between the Black Sea and
the Mediterranean, there is an increasing trend from January and February, as well as September to
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December, and a decreasing trend in July. A significant increasing trend has been observed in the south of
the Persian Gulf from March to June.

4. Conclusions

The most intense increasing trend in the occurrence of lightning occurred respectively in the southeast of
Iran in the summer, the Caspian Sea in the winter, the area between the Black Sea and the Mediterranean
in the fall, and finally, in the south of the Persian Gulf in the spring. On the other hand, the most intense
decreasing trend has been observed in the Red Sea, the Black Sea, and the Mediterranean, respectively, in
the summer. According to the significant change in lightning, as a manifestation of the occurrence of
convective systems, in some places and months, and considering the effect of convective systems on the
precipitation, we can expect a change in the characteristics of the precipitation of Iran as a result of global
warming. Therefore, further studies in this field in the future are necessary to provide a clearer perspective
and adapt to climate change.
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