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Extended Abstract 
 

F region nighttime plasma irregularities in the equatorial ionosphere known as equatorial spread F (ESF) occur 

after sunset and have scale sizes from a few centimeters to hundreds of kilometers. ESF occurrence exhibit 

variations in longitude, local time, altitude, season, solar and geomagnetic activity. ESF is a significant problem 

in space weather as it can produce radio wave fluctuations generating a high impact on modern technologies 

such as satellite communications and global positioning systems. Previous studies have investigated the long 

term characteristics of ESF and distinguish the events according to their spatial and temporal evolution as 

bottom-type, bottomside and topside irregularities. In this paper, we used image processing and statistical 

techniques to characterize the morphology of spread F irregularities and identify their main features. These 
characteristics include the onset time, onset height, altitude range, and types of spread F. This technique allows 

the automatic detection of the spread F signatures. It can be applied to process extensive data sets and improve 

conventional methods  that visually identify the irregularities. We used quiet-time nighttime measurements from 

the Jicamarca coherent radar RTI maps during the last solar cycle. A short-term and climatological statistical 

analysis is developed. Seasonal occurrence patterns are also obtained and compared to previous studies in past 

solar cycles to show the equatorial spread F climatological behavior [1], [2]. In addition, we compared the radar 

observations with ionosonde and GPS measurements. 
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