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The myth of spatially uniform/diffuse discharge 
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Groundwater temperature may be 
distinct from surface water, and 
therefore acts as a natural tracer that 
may be relatively cold and dense in 
summer… 

…and relatively warm and buoyant in 
the winter, compared to surface water. 
Groundwater inflows can be identified 
quickly throughout aquatic systems if 
there is a surface temperature 
expression. 
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Remote sensing surface temperature 
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Remote sensing surface temperature 

Boone aquifer/small tributary in eastern OK 
 Winter 2017-18 
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Seep hunting to guide real time sampling/measurements  

15 cm depth snapshot bed temp “coldest” temp observed with infrared 
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Rapid advancements in thermal  
imaging from drones 

Cimarron River near Dover, OK (US HWY 81) 
 Summer 2018 
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Submeter-scale direct contact temperature measurements over km 
cables through time indicate seepage patterns and processes 
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Fiber-optic distributed temperature sensing 
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Comprehensive geolocation of preferential 
groundwater discharges  
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image compiled by C. Holmquist-Johnson 

preliminary data, not reviewed 30 m 

Infrared imaging of discharge: sUAS 



9 Briggs et al. in-press 
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 Boone Aquifer Study in eastern OK to identify 
seeps and springs; especially for age-dating 
samples 
 

 Applicable in other karst aquifers such as the 
Arbuckle-Simpson in southeastern Oklahoma 
 

 Applicable in aquifers having good interconnection 
with streams/springs such as the Rush Springs 
(sandstone) in southwestern Oklahoma 

Planned Projects in Oklahoma with IR 
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Questions  
Shana Mashburn 

Groundwater Specialist 
USGS Oklahoma Water Science Center 

shanam@usgs.gov 
 

Shelby Hunter 
Hydrologist - drone 
slhunter@usgs.gov 

 
https://www.usgs.gov/centers/ok-water 

@USGS_Oklahoma 
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