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Limitations of Current
Meter Measurement

= Discrete points and assumed

vertical velocity profile
= Limited range of velocity (>6 cm/s)

= Time consuming

= Safety concerns




Discharge Measurement
with Acoustic Technigues




Advantages ofi Acoustics
Techniques

= Continuous velocity profiling with
directional capability

= Extended range of velocity measurement
nortened field measurement time

Dility to correct data files In post-
processing

= Safety concerns decreased
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Discharge Measurement
with ADCP — 5 Components

Left bank
subsection

Top subsection

Channel subsection measurable
with an ADCP

Bottom subsection

Right bank
subsection




Percentage of ADCP
Measured Component Q
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Correlation Among S
Component Discharges (Q-Q)

Qtotal Qleft Qtop Qm Qbottom Qright

0.655 -
0.936 0.851 -
0.997 0.626 0.914 -

Quoe, 0981 0.753 0.981 0.964 -

Qugny 0503 0.310 0.473 0.471 0538 -

Pearson Correlation




Correlation Analysis of
Component Discharge (H-Q)

Bottom Measured Total




Discharge Computation
Methods

= Standard stage-discharge rating
= Non-standard methods for discharge

computation
a Index-velocity rating
a Flow-velocity distribution




Stage vs. Measured Q Rating

Q,, =-0.5731H + 19.18H - 98.925
R? =0.996




Stage vs. Estimated Top,
Bottom Components Q Rating

Qep = 0.3512H - 3.8141H + 11.617
R? =0.9615

Qyitom = 0-1357H? - 0.6302H - 1.1768
R2=0.9773

Qbottom(m 3/ S)




Stage vs. Estimated Left,
Right Components Q Rating

Q=0.1928H - 2.6567H + 9.2706
| R?=0.9149

Q=-0.2694H +4.3744H - 16.973
Re=0.7534 ,




Stage — Discharge Rating
Results Comparison

s Measured Q
o Unmeasured Q

x Top Q
o BottomQ

018.00 27.00 36.00 45
o Q (m3/s)

X
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H&Q Rating with Single EiEESs
Transect Measurements

= Discharge measurement from each
transect Is considered as an independent
measurement

= Significantly increase the number of
measurements for rating curve
development




H&Q Rating with Single
Transect Measurements

Q=-0.1647H + 16.482H - 96.292
| R? =0.9994

—8—\erification | Calibration

00

9.00

.\ \ \.
18.00 27.00 36.00 45

Q (nis)
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= ADCP measurements with'5 components

allow for exploration of disaggregated rating
methods

= Component discharge rating

a It appears that H-Q rating quality does not vary
significantly, regardless of whether discharge components
are summed prior to rating calibration, or if individual
component rating results are summed

a Component discharge percentages can provide future
knowledge of errer sources at particular sites




Conclusions (Cont’d)

= Single transect analysis

a Using an average of 4 transects or individual
transects does not significantly affect the H & Q
rating accuracy

a Further study with rapidly changing stage
could provide more depth to this analysis
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Comments on Stage S il
Discharge Rating (Cont’d)

23 0.61

22 - 1 0.605
21 - 106

20 - 1 0595 @
19 1 0.59

18 - 1 0.585
17 - — 1 058

16 N N a 1 0575
15 0.57
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