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Introduction

Field Campaign

Conclusions

• A 30-hour field campaign was conducted in North 
Springfield, Pennsylvania. 

• Graw radiosondes were launched using weather 
balloons every hour on the hour.

• The flight profiles were evaluated using three 
analytical methods for determining the PBL height.
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The local planetary boundary layer (PBL) is a critical 
component of atmospheric research but the determined 
height is highly subjective depending on what method is 
used to determine it. A study was conducted analyzing 30 
hours of radiosonde flights surrounding a total solar 
eclipse to compare atmospheric conditions via commonly 
used methods, and to determine if the total solar eclipse 
had a significant impact on PBL and lapse rate 
development.

• Lapse rate is the slope of 
the temperature gradient.
• Expected to become less 

negative during an eclipse.
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• Visual analysis of 
multiple SkewT-LogP diagrams is 
a lengthy process.

• Atmospheric conditions impact 
accuracy of analytical methods.

• Trends identified from 48 
radiosonde profiles gathered in 
2020.

• Algorithm generated to use 
specific PBL method based on 
atmospheric conditions.
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Lapse Rate Result

• A distinct drop in the PBL during the eclipse was seen and it stayed low.
• An increase in the positivity of the lapse rate was observed.
• The eclipse had the expected impacts on the lapse rate and PBL.
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PBL Analytical Methods

Calculated PBL Heights for Eclipse Campaign

• There was cloud cover prior to totality and following fourth contact.
• Atmospheric conditions during the length of the eclipse were as 

follows: lower temperatures, decreased relative humidity, minimal 
wind, no solar irradiance. 

• A total solar eclipse 
resembles the normal 
diurnal cycle on a 
shorter time-scale.

• The planetary 
boundary layer height 
is expected to drop 
during an eclipse and 
behave similarly to a 
nocturnal boundary 
layer.


