
Streamflow

• Streamgages — sites with continuous 
monitoring of river levels used to obtain 
discharge estimates

• U. S. Geological Survey (USGS) 
(http://water.usgs.gov)



USGS Iowa Streamgages



USGS Streamgage



Current Meter Measurements



Rating Curve



Rating Curve 

Stage-discharge 
relationship 
established from 
many current meter 
(or other) flow 
measurements 



Rating Curve 



Acoustic Measurement (ADCP)
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Non-Contact Approaches

GPR and radar
(helicopter platform)

Radar



Measurements from Images
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• 10 measurements over a 
20 day period

• Discharge varied from 50 
to 300 m3/s

• 600 images (1 sec)
• Unseeded
• Depth-averaged velocity 

estimated from surface 
velocities



Iowa River Video Imagery

Camera Image Transformed Image



Streamgaging

• Make periodic field measurements of 
discharge and water levels

• Estimate the relationship between river 
stage and discharge (rating curve)

• Make continuous measurements of river 
stage at the streamgage

• Estimate continuous discharge using the 
rating curve



Streamflow Hydrograph
• Hydrograph

– A graph (or a table) showing the discharge rate 
(or river stage) versus time for a point on a 
stream.



Streamflow 
response to rain 

events 



Streamflow Hydrograph
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Streamflow Hydrograph
• Components of streamflow:

– Direct runoff (overland and subsurface flow) is 
water that travels quickly (over the ground or in 
the upper soil layers) to the channel (fast)

– Baseflow (groundwater flow) is water that 
reaches the water table and moves to the stream 
(slow)



Base-flow separation 




