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Vertical hydraulic gradients (VHGs) 
obtained from head observations in 
streambed are used to describe the 
direction and magnitude of GW-SW 
fluxes. 
 
Quantifying fluxes is possible with 
additional measurement of 
permeability.    
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DTS is employed to determine spatiotemporal dynamics of surface water–groundwater 
exchange by exploiting the temperature contrasts between surface water and 

groundwater [Henderson et al., 2009; Selker et al., 2006, 2006b; Tyler et al., 2009].   

We deployed 2 km of fiber-
optic cable directly on top of 
the riverbed over three 
pool-riffle sequences each 
with a different degree of 
bed mobility.  
DTS data were collected 
every 2 meters and every 
5 minutes for an 
installation lasting 32 days. 
1.5 days at 10 cms,  
10 days at 20 cms,  
16 days at 10 cms, and  
4.5 days at 2-4 cms.  

Fiber  
optic  
Cable 
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We installed 18 artificial redds at 3 
sites.  Each site was excavated by 
hand using a 5-gallon bottomless 
bucket to remove substrate, bury 
sensors + trout eggplates, and re-
covered for the monitoring period.  
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We measure 
permeability based 
on the methods of 
Terhune (1958), 
with only minor 
modifications in the 
standpipe design to 
prevent clogging by 
fine sediment. 
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Each line represents a temperature trace at a different distance along the cable. 
Red is upstream of the point bar, blue is downstream of the point bar. 
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We build upon current efforts by instrumenting and modeling a larger gravel bed river along which 
we have observed the formation of point bars and mobilization of the riverbed in response to pulse 
high flow releases during a flow experiment. 
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