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Polar Mesosphere Summer Echoes (PMSEs) are strong radar echoes from 

the altitude between 80 and 90 km detected at polar latitudes during summer. From 

May to August in the northern hemisphere, the temperatures of 130 K or lower are 

commonly found at altitudes 80 – 90 km, with a minimum usually around 88 km 

(known as the mesopause).  This allows ice particles to form from water vapor and 

to grow at altitudes generally between 80 and 90 km. The measured radii of these 

ice particles are typically from 5 to 50 nm and, together with ionization and the 

strong neutral turbulence which occurs at these altitudes, they lead to strong radar 

echoes. The largest of these ice particles (larger than 20 nm) can be observed by 

eye from the ground in the form of noctilucent clouds (NLC). Fig. 1 shows a typical 

example of NLC.   

In recent years, NLC have attracted considerable scientific interest because 

it has been suspected that these mesospheric clouds could be an indicator for 

climatic change connected with human activity (Thomas and Olivero, 2001).  It is 

difficult to test this hypothesis because the long-term measurements of NLC mainly 

based on visual and lidar observations witch depend from human and weather 

factors. PMSE observations with radar, unlike NLC observations, have the 

advantage of being continuous, and independent of observers and weather 

conditions. Thus PMSE observations over a long interval, at least over one solar 

cycle, are very attractive for studying variations and trends in the atmospheric 

parameters at the mesopause. 



 
  Fig.1. NLC observed served over a lake in Vallentuna, Sweden.  

         Author: Heden P.M., 2005. 
 

I am working with observations of PMSE over the period 1997-2008 made by 

ESRAD 52 MHz radar which is located near Kiruna in Sweden. I am analyzing the 

characteristics of the Polar Mesosphere Summer Echoes in terms of diurnal, day-to-

day and year-by-year variations of occurrence rate. I am examining the possible 

relationships between PMSE, mesopause temperature, meridional and zonal wind. I 

am studying the possible trends and correlations of PMSE occurrence rate and 

length of PMSE season with solar and geomagnetic activity from year to year. 

 

 

Acknowledgements: I thank Swedish Institute of Space Physics and The National 

Graduate School of Space Technology at Luleå University of Technology for 

founding of this project.  

 

 
References 

Thomas G.E., Olivero J., 200l. Noctilucent clouds as possible indicators of global 

change in the mesosphere. Adv. Space Res. Vol. 28, No. 7, pp. 937-946. 


