
Ground Penetrating Radar: 
Datasets and Applications from SnowEx

Background
• Ground Penetrating Radar (GPR) has been collected in all 

SnowEx field campaigns

Applications as Demonstrated in Publications

Figure 1. GPR sled being towed 

by R. Webb during SnowEx 2017 

on Grand Mesa, CO.

Paper in Review
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Why GPR?
1. GPR signal is sensitive to snow density

a. Snow Density has been shown to vary at scales difficult to observe by pits 

with standard surveys.

2. Provides near-continuous data over multiple km of 
transects

3. When combined with other methods, GPR provides density 
distribution data product.

4. Excellent SWE & density datasets for evaluating airborne 
(UAVSAR, SWESARR, etc.) and/or spaceborne products 
(Sentinel-1, NISAR, etc.)

5. GPR can be more accurate than traditional depth-based 
methods for estimating SWE. 

Figure 2. Radar mounted on HP 

Marshall’s snowmobile during 

SnowEx 2023 in Alaska. 

Figure 3. GPR mounted on T. 

Meehan’s snowmobile during 

SnowEx 2023 in Alaska. 

Figure 4. GPR sled being pulled by 

R. Bonnell during SnowEx 2020 at 

Cameron Pass, CO.

Figure 5. Example radargram with the 

strong reflection from the ground shown.

QR code to all SnowEx 
GPR data at NSIDC

Figure 6. 

a) Conceptual diagram 

of a 100 m transect 

with a constant depth 

of 1.5 m and a 

naturally varying 

density. 

b) Depth along transect 

by manual probe and 

GPR using known 

uncertainties.

c) Resulting SWE 

estimates from GPR 

and manual probes 

relative to the true 

value.
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