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Abstract: Contrails form when hot humid exhaust from jet engines mixes with a cold low 

pressure atmosphere creating long, thin artificial clouds that are left behind by aircrafts. These 

high and thin cirrus clouds are highly transparent to shortwave radiation and present a small 

albedo force allowing most of the incoming energy to reach the surface. They do however absorb 

the outgoing longwave radiation, a portion of which is sent back to the surface, adding to the 

shortwave energy. The added energy causes the overall effect of the high thin cirrus clouds to 

enhance atmospheric greenhouse warming.  

While modern climate science is still being developed, we do know that air traffic has largely 

increased in the last decades, and IPCC now estimates that contrails provide 7% of the Earth’s 

cloud cover and may have a greater impact than CO2 emissions.  

This paper analyzes over 8500 weather files from the NOAA RAP (Rapid Refresh) 

assimilation/modeling system to identify ISSR (Ice Super Saturated Regions). The files provide 

hourly snapshots or the weather over the CONUS airspace with a 3 km resolution. One year 

worth of files were collected, and the data was decoded and processed to identify areas 

presenting conditions needed to generate ISSR. For this analysis the conditions were specified 

as: Relative Humidity >= 100% and  Temperature <= 233.15 K (  -40°C). (Relative Humidity 

was estimated by requiring that the Specific Humidity be >= 0.0001 kg/kg). Regions that met the 

criteria were extracted and saved for further analysis.   

The initial analysis over the CONUS air space provided over one billion of three dimensional 

points where ISSR would have been present. To obtain an estimate of the extent of these regions 

we take the count of 3D points aggregated by month and pressure level and divide it by 151,987 

(total possible points at any given altitude). Then the counts are divided by 30 days and 24 hr. to 

obtain an hour by hour snapshot of the region.  Preliminary results show the highest frequency of 

ISSR during the months of June, July and August at Flight Levels between 300 and 350, levels 

present coverage of up to 30% 

 



 

 

 



 


