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IntroductionIntroduction

Discharge measurement techniquesDischarge measurement techniques

ADCP data analysis ADCP data analysis 

StageStage--discharge ratingdischarge rating

ConclusionsConclusions

Presentation OutlinePresentation Outline
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Discharge Measurement            Discharge Measurement            
with Traditional Techniques with Traditional Techniques 



55

Limitations of Current Limitations of Current 
Meter MeasurementMeter Measurement

Discrete points and assumed Discrete points and assumed 
vertical velocity profilevertical velocity profile

Limited range of velocity (>6 cm/s)Limited range of velocity (>6 cm/s)

Time consumingTime consuming

Safety concernsSafety concerns
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Discharge Measurement            Discharge Measurement            
with Acoustic Techniques with Acoustic Techniques 
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Advantages of Acoustics Advantages of Acoustics 
TechniquesTechniques

Continuous velocity profiling with Continuous velocity profiling with 
directional capabilitydirectional capability

Extended range of velocity measurementExtended range of velocity measurement
Shortened field measurement timeShortened field measurement time
Ability to correct data files in postAbility to correct data files in post--

processingprocessing
Safety concerns decreasedSafety concerns decreased
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Discharge Measurement           Discharge Measurement           
with ADCPwith ADCP

From USGS report
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Discharge Measurement           Discharge Measurement           
with ADCP with ADCP (Cont(Cont’’d)d)
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Velocity Magnitude ContourVelocity Magnitude Contour

Discharge Measurement June 11, 2002



1111

Discharge Measurement           Discharge Measurement           
with ADCP with ADCP –– 5 Components 5 Components 

Top subsection

Bottom subsection

Channel subsection measurable
with an ADCP

Right bank
subsection

Left bank
subsection
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Percentage of ADCP Percentage of ADCP 
Measured Component QMeasured Component Q
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Correlation Among Correlation Among 
Component Discharges (QComponent Discharges (Q--Q)Q)
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Correlation Analysis of Correlation Analysis of 
Component Discharge (HComponent Discharge (H--Q)Q)
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Discharge Computation Discharge Computation 
MethodsMethods

Standard stageStandard stage--discharge ratingdischarge rating
NonNon--standard methods for discharge standard methods for discharge 
computationcomputation

IndexIndex--velocity ratingvelocity rating
FlowFlow--velocity distributionvelocity distribution
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Stage vs. Measured Q RatingStage vs. Measured Q Rating

Qm = -0.5731H2 + 19.18H - 98.925
R2 = 0.996

0

9

18

27

36

5 6 7 8 9 10H (m)

Q
m
(m

3 /s
)



1717

Stage vs. Estimated Top, Stage vs. Estimated Top, 
Bottom Components Q RatingBottom Components Q Rating
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Q = 0.1928H2 - 2.6567H + 9.2706
R2 = 0.9149
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Stage Stage –– Discharge RatingDischarge Rating
Results ComparisonResults Comparison
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H&Q Rating with Single H&Q Rating with Single 
Transect MeasurementsTransect Measurements

Discharge measurement from each Discharge measurement from each 
transect is considered as an independent transect is considered as an independent 
measurement measurement 

Significantly increase the number of Significantly increase the number of 
measurements for rating curve measurements for rating curve 
development development 
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Q = -0.1647H2 + 16.482H - 96.292
R2 = 0.9994
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ADCP measurements with 5 components ADCP measurements with 5 components 
allow for exploration of disaggregated rating allow for exploration of disaggregated rating 
methodsmethods

Component discharge ratingComponent discharge rating
It appears that HIt appears that H--Q rating quality does not vary Q rating quality does not vary 

significantly, regardless of whether discharge components significantly, regardless of whether discharge components 
are summed prior to rating calibration, or if individual are summed prior to rating calibration, or if individual 
component rating results are summedcomponent rating results are summed

Component discharge percentages can provide future Component discharge percentages can provide future 
knowledge of error sources at particular sitesknowledge of error sources at particular sites

Conclusions Conclusions 
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Single transect analysisSingle transect analysis
Using an average of 4 transects or individual Using an average of 4 transects or individual 

transects does not significantly affect the H & Q transects does not significantly affect the H & Q 
rating accuracyrating accuracy

Further study with rapidly changing stage Further study with rapidly changing stage 
could provide more depth to this analysiscould provide more depth to this analysis

Conclusions Conclusions (Cont(Cont’’d)d)
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Comments on Stage Comments on Stage 
Discharge RatingDischarge Rating
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Comments on Stage Comments on Stage 
Discharge Rating Discharge Rating (Cont(Cont’’d)d)
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