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ADCP Measurements 

 
Where/When/How 
 
With supervisor’s assistance, determine which sites need calibration measurements and prioritize order in which they need to be completed.  Give specific attention and priority to sites where additional and\or high flow measurements are needed.
 
Decide upon and schedule reasonable start, and completion dates.  Determine who is to do the work and make sure that they are available for the scheduled dates.   Make sure that necessary boat/equipment is available for scheduled dates and in good working order.   Make sure that all previous data is archived to Electron PC prior to performing further fieldwork.  This assures that valuable data is not lost unnecessarily while in the field.   Make sure that all computers, software, adaptors, GPS, range finders, and accessories are available, working, and ready to go.  Make sure that appropriate and necessary batteries are charged up and ready.  Do not rely upon laptop batteries to make ADCP measurements.  Make sure that ADCP and necessary mount will be available and ready to go for scheduled dates.  Make sure to have temperature and conductance probes calibrated and ready to go (extra batteries).
 
Equipment Setup

Make sure that ADCP mount is secure and that beam three is pointed forward parallel to forward motion of measurement vessel.  Keep all ferrous material as far from the ADCP as possible.  
Make sure that pitch/roll is as close to zero (ADCP is vertical) as possible.  Hook up ADCP (and GPS, if used) to computer and make sure that everything works before leaving dock (if possible). If GPS is used, make sure that GPS antenna is as near to the ADCP as possible.  Set the ADCP baud rate as high as possible without experiencing PC communication problems.  Run ADCP self-test and log\file the results (Use ADCPTest.rds script file).  ADCP must pass all tests!! Near the end of the self-test, at the sensor check, place thermister probe in the water next to the ADCP and make sure ADCP is measuring water temperature correctly.  Log results on field sheet.  Measure conductance and calculate salinity in PPT.  Log results on field sheet.  Salinity should always be rechecked again during flood tide.  Load people/equipment into boat and position everyone and everything where it will be during measurements.  As accurately as humanly possible, measure transducer depth  (4-10 inches).  At the exact same time, ADCP operator should note/log the ADCP roll.  This logged roll needs to be maintained during all ADCP measurements.  If roll somehow changes during measurements, then it must be assumed that ADCP depth has also changed and needs to be re-measured.  On windy days, ADCP depth may need to be set deeper to prevent ADCP from “popping” out of the water.  Finally, make sure that PC task managers and all unnecessary automated programs are shut down.  i.e.: You don’t want anti-virus, scandisk, or defrag to start up during measurements.  You may have to use “Ctrl+Alt+Delete” to shut down these programs.   Also disable laptop power saver and screen saver options. 
 
Measurement Procedures

At the site where measurements are being made, change data-logger to record five-minute data instead of fifteen-minute.  Make sure that velocity meter is working correctly.  Make sure that stage is being recorded correctly.  Make sure that data-logger clock time is Pacific Standard Time, set correctly, and is synchronized with the ADCP (Very important!!).  It is a very good idea to use a handheld GPS unit to perform this task.  
If it has not been previously determined, document cross-section location and characteristics.  i.e.: Total depth,  estimated water velocity, edge characteristics, right/left banks, and identify location (with lat/lons, or rangefinder).  Is there a lot of plant vegetation near edges? If so, can you move the cross-section? Are the edges near vertical? Is the cross-section relatively close to the flow meter being indexed?  Are the weather conditions suitable for making ADCP measurements (25 knots or less) and documented?  Are you prepared to perform a moving bottom test?  If GPS is used, is the compass calibrated correctly and tracking reference set to GGA?  Fill out all field sheet header information.   Run configuration wizard to help determine direct commands.  Set up ADCP configuration and file recording settings.  If salinity is anything other than zero, be sure to enter the correct salinity PPT in the configuration settings.  The filename should have three-character site name prefix.  File directory should contain same three-character prefix and current date. 
 
Example filename prefix:  TMS (Three Mile Slough)
Example file directory: C:\TMS020502 (Three Mile Slough, Feb 5, 2002)
Check the wizard recommendations and document any user changes to direct commands in the comments. Save the original configuration file in the same directory as the stored raw data.  Use the same file naming convention as previously mentioned.  Example:  C:\TMS020502\TMS020502.wrc

Make, and document in the field notes, any necessary last minute changes. Such as; changed transducer depth, edge estimate co-efficient, measurement conditions, and etc. Position the boat, bow into the current, as reasonably close to the edge as possible, and start the ADCP pinging.
Before proceeding, make sure that there are at least two good bins. If not, slowly crab the boat out into deeper water until there are. Then, hovering in place as best as possible, have the boat operator obtain the edge estimate and at the very same time start the ADCP recording. When the edge estimate window pops up, make sure that the "right/left" bank option button is set correctly and enter the correct edge distance.  After 10 or more shore pings, have boat operator very slowly "crab" the boat to the opposite bank. During the measurement, pay close attention to the following;

Make sure to correctly document all field-sheet information.

Make sure that the filename and config files are named correctly.

Make sure that flow sign is correct for the flow direction currently being measured.

Whenever possible, make sure boat speed does not exceed water speed. GO SLOW!!!

Make sure ADCP is missing very few ensembles\bins (10% or less) and has a solid black line at bottom of velocity mag plot (profiling all the way to the bottom).  
 
Attempt to obtain as many ensembles during a transect as the measuring conditions will permit.

Watch the velocity magnitude profile to see if bin information is reasonable and makes sense. Look for possible backscatter problems near the bed and surface

Watch the shiptrack/sticks for ambiguity errors, bi-directional flow, and make sure that it makes sense.

Make sure that the DMG (distance made good or width) is about the same for each measurement..

Watch and document changes to roll during measurement. If it changes to anything other than what it was when the ADCD depth was measured originally, then there is a problem and ADCP depth needs to be re-measured and re-entered into WinRiver.

Watch and document other boat wake activity. Document the ensemble numbers in which it occurred.

Watch and document changing weather conditions in the comments next to the measurement where change was first noticed.

Near the end of the measurement, make sure that ADCP operator and boat operator are prepared to stop the recording before running out of at least two good bins.  Attempt to hover and obtain 10 or more shore ensembles before stopping.  Stop recording at the same instant as the boat operator takes an edge estimate reading. Enter the correct end edge estimate into the pop-up window. Document this distance and the total discharge on the field sheet.  IMPORTANT!  With near vertical edges, start\stop transect distance should be equal to the water depth.  

Follow the above procedures for all subsequent measurements. Make sure that the "Field Q" follows some logical trend. At the highest expected flows, always perform and record a "moving-bed" test. During periods when flows are not changing rapidly, it is acceptable to stop occasionally and run playback on completed measurements as long as the down time doesn't miss significant changes in flow conditions. Running playback on the same PC while taking measurements is not advisable and can cause loss of data. The PC being used for acquiring data should be dedicated to this task only.


Playback Of ADCP Data

Playback and finalization of measurements needs to be completed by the ADCP operator who made the measurements ASAP. Generally, during playback, pay attention to the same details that were necessary during the measurements. Additional attention needs to be given to the following;

Make sure to have the field sheets on hand to be able to refer to during playback.

Double check the configuration to make sure appropriate values were used.

Double-check the edge distances\Qs to make sure they are correct.

Check the contour plots to make sure appropriate edge coefficients were used.


Check the velocity direction contour plots for bi-directional flows, if present, seek help.

Check the discharge profile for reasonable fit to 1/6 power curve. Subsection several measurements in an area where the bottom depth is fairly constant and average 30-50 ensembles. If not reasonable a reasonable fit, seek help.

Make sure to subsection out any bad starts\stops. Be sure to correct the edge distances when doing so.

Be sure to plot the pitch\roll time series to see if there were any significant changes in transducer depth.

If a measurement is missing ensembles, check to see how much disjointedness in the bottom track there is on each side of the gap. If there is disjointedness and\or it is missing more than a few ensembles in a row, don't use the measurement.

Check the total discharge to see if it closely follows some logical trend from measurements before and after.

Finally, if a measurement, or part of a measurement, doesn't look quite right, check the field sheet comments associated with the measurement to see if anything unusual happened.

When done analyzing measurement for accuracy, errors, and consistency, save the "Output Summary Report" for the measurement. Analyze all remaining measurements using all the aforementioned procedures. Then use jbdEdit to convert the summary files into one "Matlab" format file. Review the Matlab file for the following;

Check the flows and flow trends.

Check for correct flow signs. Check to see if the right ADCP\GPS reference was used.

Check to see if the flow directions reflect the right positive\negative discharge values.

Check DMG (distance made good) values to see if they are all about the same.

Edit out any "bad" measurements.

Include any pertinent comments from playback and from field sheets.

When finished, save the file with a extension matlab (example: TMS020502.matlab) in the same directory with the raw archived data. Then email a copy of the Matlab file to Cathy Ruhl at caruhl@usgs.gov.

ADCP Data Archival Procedure

All data needs to be archived upon the Datatron PC in the appropriate directories prior to performing any further fieldwork. The location of the archival directory is as follows;


D:\Data\AdcpArchive

Delta Flow Network Data Processing QA\QC

Gr Editing Raw CR10 Data Files

Have a data processing form with you before you start, and document each procedure on the form as you proceed.  

At the end of each month, cut that month’s data from the incoming data file and store each data file in the appropriate directory in D:\Data\DeltaFlow\RawArchive\…

Repeat procedure for all sites.

Start up GR and open the first raw CR10 data file from the D:\Data\DeltaFlow\RawArchive\ directory.  Make sure that “file type” says “CR10 Data File”.  After the file displays on the screen, hide all the graphs except the aVel, aStg and iStg.   

Edit the aVel, aStg and iStg data being very careful not to edit/change real data and being very careful not to estimate unreasonable amounts of missing data.  If significant portions of the data are missing, check to see if the missing data are in with the storage module data.  If so, reconstruct the raw CR10 file with the missing data from the storage module data and resume editing the new CR10 data file with GR.  

If the data has non-fifteen minute data in it, click on the properties button, right click on the CR10 Data File and click “Remove Non-15min data”.   

When finished editing, click on the properties button and right click on the CR10 Data File and click “Save as”.  Save the data with a .gr extension instead of  .txt extension in the D:\Data\DeltaFlow\FlowDataArchive\…appropriate directory.  

Repeat these steps as necessary for all the sites until all the data has been satisfactorily edited and stored in the appropriate directories.  

Calculating Discharge on Edited Data Files

Start up GrProcess and click on the “Edit Stations” button.  Make sure that all the parameters are correct for all the stations.  Refer to Station Binder for correct rating values.  Make sure that you have the right Barrier In\Out ratings!!  Close the Station File Editor.

Back on the main Data Processing screen, make sure to “Enable” all the appropriate station\stations that are to be processed.

Click the “Process Now!” button and allow ample time for program to complete the process 

Check the Log File to make sure that all the files processed correctly.

Start up Gr again and one at a time, open the processed *.out files and hide all graphs except the Q, nVel, and aStg graphs.  Scrutinize data for problems and unexpected gaps.  Make sure that computed discharges for each of the sites are logical and appropriate.  Check flows with previously computed data to see if it makes sense.

Make sure that there are no non-fifteen minute data still left in the file.  

After determining that all discharges are correct, apply the “FlowTemplate.xml” and perform a “Save As PS” (filename.ps) in the same D:\Data\DeltaFlow\FlowDataArchive\… appropriate directory.  Print PS file\files. Store the printed PS files and the processing form in the appropriate Station files binders.

Move all the *.out discharge files in the D:\Data\DeltaFlow\ FlowDataArchive\ directory into the appropriate D:\Data\DeltaFlow\Final_Q\ directory.  

Complete the flow processing form and repeat above procedures as necessary until discharge is computed for all the desired stations.  

Data Backup QA\QC

On the Datatron PC, check the Folder Clone Program log file weekly to make sure that data backup operation is error free. Log results, date, time and name in backup logbook.  Biweekly, remove backup data drive and take to the Computer Section for offsite storage.  Install alternate backup drive back into Datatron PC and manually perform backup with Folder Clone program.  Check log file for proper operation and log results in backup logbook.

Station Checks\Visits QAQC

All stations must be visited\checked once each month.  During these visits, the technician will check the velocity meter data and stage data for inaccuracies and problems.  Make sure that flow +- signs are correct.  The current flow protocol is that flood flows are negative and ebb flows are positive.  The data storage modules will be swapped out and the CR10 program stored in the fresh module. The internal Arg Sl data should be downloaded monthly. The Arg Sl data should be inspected\viewed while at the site. Temperature and Salinity needs to be taken at the site and compared with the Arg SL internal record.  The date, time, comments, and name of observing technician will be logged into the station logbook.  The technician will also fill out a site visit field sheet for archival back at the office.  With both the station logbook and the station field sheet, besides date/time information, what happened and why information which is to be included in the “comments”.  The technician will make sure that the station is clean, everything is in good working order\condition and has current programs\wiring diagram.  The technician will also arrange to make any necessary repairs and maintenance to the station in a timely manner.  The storage module data needs to be downloaded to the Datatron PC ASAP in the appropriate directory.  The file naming convention for naming the storage module files is as follows.  CCC_###-###.dat  (CCC = three character site name, ### = start julian date, and ### = end julian date.)  Example jpt_125-187.dat.   The internal Arg Sl data is also backup data and will be stored with the storage module data using the same file naming convention with the exception that the file extension will be *.arg.  Example dcc_125-187.arg.  The Arg Sl data needs to be opened and checked for end\begin times as well for problems and to see if the cell end distances changed over time.  The storage Module data and programs then need to be erased so that they are ready for the next month’s run.  

Annual Instrument Check

Each ADCP must be checked annually by making discharge measurements at a site where the ADCP-measured discharge can be compared with a known discharge derived from some other source.  The Freeport gage would be an ideal site for this purpose.  The discharge obtained using the ADCP must be within 5 percent of the known discharge. If these measurements fail to agree with the known discharge, the ADCP must be returned to the manufacturer for further evaluation and calibration if necessary. These check measurements must be fully documented and a summary log of the results kept on file in QA\QC procedures logbook and noted in the applicable station analysis.

Each ADCP must be checked annually to see if the firmware is current.  Any changes in firmware, hardware or maintenance must be documented and stored in the QA/QV logbook.   At this time, also check the WinRiver version to make sure that the most recent approved version is installed on each computer being used for making and playing back ADCP measurements.   
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