Nick:

You’ve posed a question that may cause a rash of discussion on the Hydroacoustics List server. 

Many of us have looked at Doppler velocity profilers as possible tools for use in a flood measurement system.  In the San Francisco Bay and Delta we have been using these tools  to measure flows for several years now (for both long and short-term deployments). We have used both side-looking and up-looking deployments.  In both cases the profilers must be rated using either moving-boat Doppler discharge measurements or conventional methods (to relate the Profiler/index data to mean channel velocity).  These ratings can be done at the end of the deployment if one is certain that channel conditions have remained unchanged, and the instrument is collecting data during the period when the calibration measurements are made. 

The pros and cons of each type of deployment are (as I sit here pondering them) as follows:

General:

1.
Can you afford to sacrifice some of the instrumentation to the flood.

2.
Can you quickly mount the instrument (out of harms way), and will it measure a “representative” amount of the cross sectional water velocity?

3.
Because the velocities and water depths will be significantly lower after the flood, can enough calibration measurements be made during the rise or recession to adequately define the index velocity relationship (in other words, can you extrapolate the curve upward without doing an inordinate amount of “artwork”)?

4.   Do you have the proper equipment to quickly make flood discharge measurements at your gaging locations? 

5.  If you are using Doppler moving-boat measurements, you will be plagued by bottom movement unless you are set up to use GPS (and have a crew that is experienced using GPS in small channels).

6.  In all cases, stage will have to be measured for the development of a stage/ area rating.  If stage is not being measured independently, then it must be measured by the instrument.  If stage is being measured independently then it must be synchronized with the instrument (by accurate clocks or other means).

Upward-looking deployments:

1.
Have you researched a good trawl resistant mount (works for submerged trash as well).

2.
Have you placed the equipment in a location that will measure a high percentage of the channel velocity (not in an area where the flow is much reduced over that of the main channel), and is the equipment safe from submerged, moving bedload?  

Retrieval of buried equipment is costly, but sometimes the data (on the rise) can be salvaged (the data will be of limited value if you have not also obtained calibration measurements on the rise as well).

3.   Does the instrument have enough battery power to endure a lengthy deployment if several flood peaks are encountered?

Side-looking Deployments:

1. 
Depth-to-width ratios are very important in the deployment of side-lookers.  Side-lobe interference can reduce profiling distance if depths are too shallow (both below and above the equipment).  Can the same amount of profiling distance be maintained during both high and low flow conditions?  This will be important for rating calculations.

2.  Can the side-looker be mounted on a protected piling or safe location that is out of harms way.

3.
If the side-looker is not self-contained (with it’s own batteries), have you a vandal-proof shelter for the Data-logger and power source and can the data/power cable to the instrument be housed (protected) from the high flow and flood debris?

Because the above-mentioned requirements usually require a test deployment, we find that (in the case of Northern California) because of the cost of the instruments and manpower needed for calibration, these deployments (for flood measurements) are not really feasible.  We have a lot of area to cover and the locations of Northern California floods are even less predictable than our earthquakes.  This may not be the case in your application.

If only “Ball Park” estimates of high flow are needed,  Flood data collected using these instruments (along with stage vs area measurements) could be calibrated using theoretical calibration means, especially if cross-sectional velocity profile information is available.

The above is my “quick” answer, but there may be other answers from the List members and/or the equipment manufacturers.





Mike Simpson

