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Presentation Notes
Thank you for the opportunity to talk with you.  The photo that you are looking at is of the flooded Mohawk River at Cohoes, NY (USGS station 01357500)
At Mohawk Fall, New York.  In the foreground, circled in yellow, is a USGS streamgage.  This devices reports the water level of the river and permits the USGS to compute the flow of the river at that point.  My talk will focus on streamgaging  and the USGS streamgage network.
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The Streamgaging Process:
This graphic summarizes the streamgaging process. The image in the top left is a streamgage that utilizes a stilling well to monitor and transmit water levels in the stream. As the water level in the stream rises, the water level in the stilling well will also rise and that information is digitized and transmitted via GOES satellite radio to our offices throughout the country. That is all the streamgage does – it simply records the rise and fall in water levels. � 
However, our task is to collect and report information on the FLOW of the stream, not just its water level. To do that, we send hydrographers into the field every 6-8 weeks to make flow measurements (as depicted in the upper right corner). The hydrographer in the picture is holding a wading rod, which he will use to measure the depth of the stream at various locations across the stream, and while doing that he will also measure the current speed/velocity of the water; he will do that using a current meter, as shown here. The current meter operates similarly to a wind aerometer. The technician also measures the incremental width across the stream; the measurement for each increment of the stream takes about 2 minutes, and he does this 25-30 times across the stream before adding up the data for the whole stream.
 
In order to monitor the streamflow when the individuals are not present and able to make a streamflow measurement, we utilize the streamflow information made by the technicians and correlate it against the concurrent water level at the time of the measurement to create a stage/flow relationship or rating curve. Streamgaging would be a simple, easy, and inexpensive process, were it not for the fact that streams change for a variety of reasons (scour, fill, growth or die-back of vegetation, accumulation of debris). When that occurs, the rating curve changes or shifts. We need to make streamflow measurements to discover those shifts and to correct the rating curves for them. That process is illustrated here on the bottom left.
 
Once we have adjusted the rating to match the measurement, the stage or water level records provided by the streamgage are applied to the updated rating to compute the streamflow data, as shown here on the bottom right.
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Current streamgaging process:
The USGS is working hard to improve the streamgaging process. This particular slide reviews how streamgaging is now done, with the streamgage monitoring water levels, an ADCP measuring streamflow, and a stage-discharge rating being used to compute a streamflow record.
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Index-Velocity Streamgaging:
In coastal areas, we also use in situ hydroacoustic devices to measure an index of streamflow velocity continuously. This technique has applications in normal streams where stage-discharge relations might not apply. We use index-velocity techniques at about 400 streamgages nationwide.  As the devices become more reliable and less expensive we believe that they might be used at an increasing number of streagages.  That should have the effect of reducing the number of streamflow measurements and associated costs
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Measurement Method Improvements:
In order to use the index velocity concept more broadly, we have to shift our perspective from horizontal view within the stream to a vertical view in which the index is measured from the surface.

We have conducted experiments using non-contact microwave radar to do exactly that.  The schematic on the left illustrates the concept where radar is being used to measure water levels and stream velocity, and to measure the cross-section bathymetry of the channel. 

In “real-world” experiments, we have used microwave radar to measure stream velocities and ground-penetrating radar to measure channel bathymetry. It works well for freshwater conditions when the devices can be secured over the stream and looking straight down. But even minor amounts of salt or minerals imped penetration of the stream and greatly reduce the accuracy of the measurements.  Channel bathometry is also very difficult to map out.  In short, this process is not very practical using urgent technology




Remote Sensing 

1. Evaluation of remote sensing technologies  
• Surface velocity from IR Imagery – Areté Associates’  Airborne 

Remote Optical Spotlight System-Fixed (AROSS-F)   
• Example from the Colorado River, CO (Kinzel and others, 2012) 

2. Computational modeling (inversion) for depth retrieval from 
remotely sensed data 
• Normally, we take bed elevation, discharge, roughness and solve for 

velocity and water-surface elevation. 
• Inverse method uses velocity and water-surface elevation to attempt 

to predict depth (+ Gives refined local information - Requires highly 
accurate data) 

• Example from the Kootenai River – (Nelson and others, 2012) 

 
  



Inferring Flow Velocity and Depth from Imagery 



Airborne Remote Optical Spotlight 
System (AROSS)  

Source:  Steven Anderson, Cindy Piotrowski, John Duganr, Robert 
DiMarcor and Seth Zuckerma, 2011, “Airborne Passive Remote Sensing 
of Surface Currents in Rivers and Estuaries” 
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Emerging Technologies:

There are, however, new technologies that we're beginning to investigate that are based on particle image velcimetry. The best of these methods has been developed in a classified environment and is intended for military applications; however, we have begun discussions with the developers and hope to conduct experiments at USGS streamgaging stations.  We are also working with NASA to develop some field verification experiments for some remote sensing technology.  The experiment, called SWOT (for Surface-Water and Ocean Topography) is scheduled to be conducted this spring.
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