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Topographic Shielding



Palisade Glacier (July 2018)
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4-Nonylphenol (4NP)

• Surfactant used in:

Plastics, detergents, 

personal care products, 

and pesticides

• Endocrine disruptor

• Risk of ovarian and prostate 

cancer
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“[There is an increase in] concentrations of 4NP in snow at 

greater distances from the headwall with less topographical 

shielding.” 

~ Dr. Rebecca Lyons, University of Redlands

From previous studies…
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Calculating Snow Volume with LiDAR

Background Methods Results Summary

SummerWinter

Copyright © 2019, All rights reserved MIT Technology Review; www.technologyreview.com, Image: James Temple

http://www.technologyreview.com/


Calculating Snow Volume with LiDAR
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Kings Basin: 585,018,157

Palisade Glacier: 1,579,465

Middle Palisade Glacier: 760,464

Snow-on points
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• 4-year difference

• Landform changes

• Subglacial melt
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Snow Volume Raster



Graphic by Austin Koons
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Predicting 4NP Concentrations
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Concentration Samples
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Middle Palisade Glacier (September 2015)
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Image: Dr. Rebecca Lyons

• Hormonal changes in fish and 

amphibians reported at 0.02 mg/L 4NP 

in water concentrations (Vazque-Duhalt

et al., 2006)

• Concentrations in snow are greater 

than water concentrations
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y = -0.037ln(x) + 0.1232 



Background Methods Results Summary



Section Subhead

Background Methods Results Summary

∗ =

Calculating 4NP Mass
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Study Area 4NP Mass

Palisade Glacier 41.03 kg

South Middle Palisade Glacier 15.55 kg
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• LiDAR is an effective snow surveying technique

• Estimating concentration and mass removes 

guesswork

• Exposure risk application

• GIS work supports research
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