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Groundwater – surface water exchanges (GSE) along 
stream systems are crucial processes affecting stream 
ecosystem health, nutrient cycling, and trace metal 
bioavailability due to the accompanying changes in redox 
potential over very short spatial-scales. The flux and direction 
of hyporheic exchange is driven by stream channel 
configuration, in-sream morphological units, sediment calibre 
and packing, and stream – groundwater pressure dynamics. 
The GSE in urban streams are only now beginning to be 
studied, with many unanswered questions. Urban streams can 
be subject to extreme flood waves due to the upslope 
contributing area landuse and sewershed characteristics as 
well as increased fine sediment transport relative to natural 
analogues. This study examines the interactive effect of fine 
sediment (silt and clay) transport, deposition in interstitial 
pathways, and subsequent resuspension due to variable flow 
regimes on the GSE, streambed hydraulic conductivity, and 
biogeochemical gradients along an incised urban stream in 
southern Ontario, Canada. 

Seasonal shifts in hydraulic conductivities in near-surface 
sediments (0-5 and 5-10 cm depth) of riffles and the heads of 
cascades were greater than in pool and run locations, 
coindident with significant changes in clay and silt fractions 
of these sediments between large rain storms (>15 mm) 2-
weeks apart. Redox potential and dissolved oxygen (DO) 
concentrations did not change signifcantly in pool hyporheic 
pore-water over the season due to variable flow regime; 
however, there were significant decreases in redox and DO to 
near-anaerobic levels in the riffle pore-waters two-weeks after 
a large rain storm. Redox potential was restored to >500 mV 
in riffle pore-waters following increased stream discharge 
from large rain events. Rates of soluble reactive phosphate 
release and nitrate removal were correlated with 
morphological unit and stream hydrograph progression. 
These results reveal a cyclical pattern to GSE in urban 
streams, influenced by stream discharge and fine sediment 
dynamics, and suggest temporal variability in redox-related 
processes is greater than currently appreciated. 


