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Index Velocity Techniques & 

Methods 
 Standardize procedures 

 Detailed guidance 

 Site selection 

 ADVM selection 

 ADVM orientation 

 ADVM configuration 

 Velocity data Quality 

Assurance 

 Rating development and 

verification 

 No guidance for 

index velocity under 

ice  

 Describes index 

rating development 

using Excel 

 New index rating 

tools are coming! 

 

 



Techniques & Methods - Highlights 

 Site selection 

 ADVM location and alignment 

 Configuring the ADVM 

 ADVM data to transmit 

 Discharge measurement procedures 

 Routine field procedures 

 Routine office procedures 

 Stage-area rating creation and verification 

 Index rating creation and verification 

 Index Rating shifts 

 



 Increase in documentation 

Techniques & Methods - Highlights 



ADVM 

Installation & 

Initial Setup 

Form 



Routine 

Inspection Form 



Site Selection 

 Field and research observations 

 Reconnaissance measurements 

 Temporary ADVM installation 

 

 



Look for Uniform Velocity 

Distribution 



Look for Uniform Velocity 

Distribution 



Be aware of Unusual Velocity 

Distributions 

May affect choice of ADVM orientation and installation 



ADVM Location and Alignment 

 Identify optimum location at the chosen site 

 Clear of boundary effects 

 Clear of flow disturbances 

 Measurement volume near maximum velocity 

 Optimum alignment of the ADVM 

 Sometimes overlooked 

 Critical for the best possible index rating 



Wake Turbulence/Boundary Effects 



ADVM Alignment 



ADVM Alignment 



ADVM Alignment 

Properly 

aligned 

Improperly 

aligned 

Beam 

Velocity 

Beam 

Velocity 

Date/Time 



Configuring an ADVM 

 Choosing the best measurement volume 

 Signal strength analysis (beam checks) 

 Multiple-cell velocity data analysis 



Beam Signal Strength Analysis 



Beam Signal Strength Analysis 



Beam Signal Strength Analysis 



Beam Signal Strength Analysis 
(50 pings averaged) 

Possible side-lobe interference 



Multiple Cell Velocity Analysis 



Configuring an ADVM 

 Routine measurement interval 

 Site dependent 

 Start with 5 minute interval 

(evaluate the data and adjust as necessary) 

 Tidal sites can usually use 15-minute interval 

 Routine averaging period 

 Site dependent 

 Maximize averaging based on measurement interval 

Example:  5-minute measurement interval and 4-minute 

averaging period 



Routine Measurement Interval 
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Measurement Interval 
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ADVM Data to Transmit to NWIS 

and Review 

 X velocity 

 Cell End 

 ADVM temperature 

 Y velocity 

 Average SNR 

 Consider transmitting 

multi-cell data if possible 



Discharge Measurement Procedures 

 Set ADVM Measurement Interval to 60 seconds 

 Set ADVM Averaging Period to 60 seconds 

 Record ADVM data internally 



Discharge Measurement Procedures 



Routine Field Procedures 

 Recover and review internal ADVM data 

 Signal strength check (beam check) 

 ADVM internal time check 

 ADVM temperature check 

 Clean ADVM 

 Check alignment 

 Record heading, pitch, and roll (if applicable) 

 Field forms are provided 

 Installation 

 Routine inspection 



Routine Office Procedures 

 Review ADVM data – both Transmitted and 

Internally-Recorded Data 

 Review the following internal recorder data: 

 Velocity (range-averaged and multi-cell) 

 Temperature 

 Cell end 

 Signal amplitudes and instrument noise 

 Internal diagnostic signal strength checks 

 Heading, pitch, and roll 

 Velocity standard deviations 



Stage-area Rating 

 Identify and document location of  

standard cross-section (should also be 

described in station description) and 

measuring sections 

 Identify and document data used for survey 



Example of Integrating an ADCP 

and Conventional Survey 



Stage-area Rating 

 Use AreaComp to compute the stage-area 

rating 

 Archive all related data 



Stage-area Rating Verification 

 Re-survey every year for first three years 

 If S-A rating is stable – then every 3 years 

 If there is change – then ??????? 

 Re-survey if index rating shows outlier 

 Re-survey after flow event 

 

 Guidance provided for when stage-area 

rating changes should be made 



Evaluating Cross-section Change 



Stage-area Rating Verification 

    

Original 

 Stage-area  

Rating1 A 

Stage-area 

rating2,  

Example B 

Stage-area 

rating3, 

 Example C 

Stage-area 

rating3, 

Example D 

Statistic 

Stage 

(ft) 

Rated Area  

(ft2) 

Rated 

Area  

(ft2) 

Percent 

Difference 

from 

(A) 

Rated 

Area 

(ft2) 

Percent 

Difference 

from 

(A) 

Rated 

Area 

(ft2) 

Percent 

Difference 

from 

(A) 

Minimum 22.15 1,760 2,290 30 1,730 -1.7 1,620 -8.0 

Maximum 31.98 8,640 9,170 6.1 8,610 -0.4 8,510 -1.5 

Mean 25.42 3,830 4,360 14 3,790 -1.0 3,690 -3.6 

1Original stage-area rating 
2After flood event 
3After 1 year and no flood events 



Flowchart for Rating Development 



Simple Linear Regression 

 Use as the 

base line for 

comparing 

other 

regression 

alternatives 



Evaluate Residuals 

Righhhht…What are Residuals? 
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Residuals versus Index Velocity 



Residuals versus Gage Height 



Residuals versus Time 



Does data indicate changes in slope? 



Compound Linear Ratings 



Should Stage Be a Variable? 



Should Stage Be a Variable? 



Index Rating Development 

Summary 
 Plot index velocity and mean velocity 

 (use as a baseline to compare other rating forms) 

 Evaluate residuals plots versus 

 Index Velocity 

 Stage 

 Time or measurement number 

 Evaluate R2, Standard Error (SE), number of 

observations, and p-values 

 Evaluate separating the data into regions 

 Evaluate including gage height as a variable 

 Typically use (gage height × index velocity) 

 
 



Index Rating Shifts 

 Evaluate possible shifts using residual plots 

and observed conditions 

 Trends in residuals over time 

 Trends in a specific range of values 

 Field observations 

 Where to transition the shift 

 Accuracy of measurements 

 Consider errors in discharge measurements 

and/or index velocity data 

 Accuracy of index rating 

 Consider error associated with the index rating 



Index Rating Shifts 



New Policies and Procedures 

 Guide book for using index velocity to 

compute continuous discharge 

 Many examples are provided 
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Computing Discharge using the Index-Velocity Method – 

Techniques and Methods 3-A23 

 



Questions??? 


