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In the first hour

• We will focus on snow - both what I will call “seasonal 
snow” and snow accumulation on ice sheets.

• Both rely on measuring the reflector height RH, which is a 
primary output of gnssrefl.  

• Please keep in mind that while we concentrate on RH, the 
amplitude of that retrieval also has information and is 
available to you should you want to investigate further.

• Unlike other in situ sensors, GNSS-IR measures a “large” 
footprint.

• We generally focus here on daily averages.
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Good, Bad, Complex
• Snow on ice:

• Good thing: rare to find buildings in Antarctica and 
Greenland that will obstruct your reflected signals 
(though it does happen)

• Good thing: fairly traditional sampling intervals (15-30 
seconds) usually work.

• Good or bad thing: interpretation can be complex
• Seasonal snow:

• Complicated: you have four kinds of surfaces: bare soil, 
bare soil with vegetation, new snow, compacted snow.

• It does not directly measure SWE, which is generally the 
preferred quantity. SWE model is available to be ported.

• Bad thing: Civilization
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• If you are interested in measuring snow accumulation on 
ice, then you probably already know more than I do about 
ice sheets.  

• Look to the published papers on this for information about 
what RH means on an ice sheet.

• You will likely need to think about compaction.
• Remember that this is a GNSS receiver - so you have 

access to precise positioning as well as GNSS-IR.  
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• Seasonal snow:
• PBO H2O worked on this.  
• We computed snow depth and SWE for 250 sites for 

almost a decade.  https://gnss-reflections.org/maps
• We compared snow RH with “bare soil” RH.
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Does it work?

Kristine M. Larson, 2023 GNSS-IR Short Course

https://kristinelarson.net


Seismologists?
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