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Topics for PresentationTopics for Presentation

ADCP & ADP UsageADCP & ADP Usage

BenefitsBenefits

Applications Applications 

QA/QC EffortsQA/QC Efforts

New DevelopmentsNew Developments



Profilers in the USGSProfilers in the USGS

15 10

165
RD Instruments
Sontek ADP
Nortek BoogieDopp

165 River Profilers = 
$4,100,000



BenefitsBenefits

Measures Profiles in the whole cross sectionMeasures Profiles in the whole cross section

Doesn’t assume log velocity profileDoesn’t assume log velocity profile

Handles bidirectional flowsHandles bidirectional flows



BenefitsBenefits

Less time and equipment on bridgesLess time and equipment on bridges

No lines in the water (debris risk reduced)No lines in the water (debris risk reduced)

Multiple deployment optionsMultiple deployment options



Typical Deployment MethodsTypical Deployment Methods



Tethered from CablewayTethered from Cableway



Maine’s Bank Operated CablewayMaine’s Bank Operated Cableway



Alaska’s SeaplaneAlaska’s Seaplane



Maine’s Canoe DeploymentMaine’s Canoe Deployment



Remote Control Boat DemoRemote Control Boat Demo



SFWMD Remote BoatSFWMD Remote Boat



OceanScience OceanScience R/C BoatR/C Boat

Available Now
Max. Vel. 5.5 fps



ApplicationsApplications

Measure Flow DistributionMeasure Flow Distribution

Evaluate Aquatic HabitatEvaluate Aquatic Habitat

Calibrate and Validate Numerical ModelsCalibrate and Validate Numerical Models

Visualize Flow FieldsVisualize Flow Fields

Qualitatively Assess Suspended SedimentsQualitatively Assess Suspended Sediments



Flow DistributionFlow Distribution

LEW REW

Ve lo c ity
(ft/s e c ) BARKLEY LAKE

Co nto ur plo t o f the
c ro s s -s e c tio na l ve lo c itie s in
the do wns tre am dire c tio n (o nly)

Date : No ve m be r1 6 , 1 9 9 8
S tart Tim e : 1 5 1 7
End Tim e : 1 6 1 0
Dis c harg e : 1 4 ,6 0 0 c fs
Wa te r S urfac e Ele va tio n: 3 5 4 .5

RANGE (FT)

E
LE

V
A

TI
O

N
(F

T)

0 2000 4000 6000 8000

300

310

320

330

340

350

0.6
0 .5
0 .4
0 .3
0 .2
0 .1
0 .0

-0 .1
-0 .2
-0 .3

CROS S -S ECTION AT CUMBERLAND RIVER (RM3 1 .0 )

BAR KLEY LAKE

Co nto ur plo t o f the
c ro s s -s e c tio na l ve lo c itie s in
the do wns tre a m dire c tio n (o nly)

D a te : No ve m be r1 6 , 1 9 9 8
S ta rt Tim e : 1 5 1 7
End Tim e : 1 6 1 0
D is c ha rg e : 1 4 ,6 0 0 c fs
Wa te r S urfa c e Ele va tio n: 3 5 4 .5



Flow Field MeasurementsFlow Field Measurements
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Numerical Model ValidationNumerical Model Validation
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Sacramento River at Delta Cross ChannelSacramento River at Delta Cross Channel
Courtesy of Randal Dinehart, California District

Survey Grid



Flow AnimationFlow Animation



Animation of Backscatter ChangesAnimation of Backscatter Changes



QA/QC Efforts to DateQA/QC Efforts to Date

Tow Tank TestsTow Tank Tests
Marginal success due to limits of tow tanksMarginal success due to limits of tow tanks



Efforts to Date Efforts to Date ---- continuedcontinued

Discharge ComparisonsDischarge Comparisons
Broadband tests:Broadband tests: MorlockMorlock, 1996, 1996

Rio Grande andRio Grande and RiverSurveyorRiverSurveyor tests: Mueller, 2003tests: Mueller, 2003

Parameter Rio Grande RiverSurveyor 
Frequency (kHz) 1,200 600 1,500 3,000 
Water Mode 1 5 1 5 N/A N/A 
Bin Size (cm) 25 5 50 10 50 25 
Blank (cm) 25 25 40 20 
Bottom Mode 5 5 N/A N/A 
Averaging 1 ping per 

profile 
1 ping per 

profile 
5-second 
profiles 

5-second 
profiles 

 



Sample DataSample Data
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Variation in Rio Grande Meas.Variation in Rio Grande Meas.
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Variation in Variation in RiverSurveyor RiverSurveyor Meas.Meas.
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Variation in Bottom Track and GPSVariation in Bottom Track and GPS

BT GPS BT GPS

SITE AND NAVIGATION REFERENCE
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Summary of ResultsSummary of Results

On average, all acoustic measurements were On average, all acoustic measurements were 
with 5% of Price AA or ratingwith 5% of Price AA or rating

Higher frequency units will detect a moving Higher frequency units will detect a moving 
bottom more often and will require use of bottom more often and will require use of 
DGPS more frequentlyDGPS more frequently

COV was lower for RDI instrumentsCOV was lower for RDI instruments

COV was higher when using DGPSCOV was higher when using DGPS



Efforts to Date Efforts to Date ---- continuedcontinued

Velocity ComparisonsVelocity Comparisons
Rio Grande: Gartner, 2002Rio Grande: Gartner, 2002

MEAN VELOCITY PROFILES, DELTA MENDOTA CANAL, 1/24/02
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Current QA/QC EffortsCurrent QA/QC Efforts

Rio Grande TestingRio Grande Testing
Water Mode 11Water Mode 11

Water Mode 12Water Mode 12

Bottom Mode 7Bottom Mode 7

RiverSurveyor RiverSurveyor TestingTesting
New SoftwareNew Software

ShallowShallow--Water PingWater Ping

BottomBottom--Track AlgorithmsTrack Algorithms



Current QA/QC EffortsCurrent QA/QC Efforts

Flow DisturbanceFlow Disturbance
Velocity Magnitude in ft/sec

4.0 4.1 4.2
Velocity Magnitude in ft/sec

4.0 4.1 4.2 Simple cylinderSimple cylinder

FullyFully--developed flowdeveloped flow

Approach velocity = 4 Approach velocity = 4 
ft/sft/s

Flow is from right to Flow is from right to 
left with a yleft with a y--axis axis 
cutting plane at cutting plane at 
approximately the approximately the 
center of the cylinder.center of the cylinder.



Current QA/QC EffortsCurrent QA/QC Efforts

GPS EvaluationGPS Evaluation

StreamProStreamPro Evaluation Evaluation 



Current QA/QC EffortsCurrent QA/QC Efforts

Number of PassesNumber of Passes
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Future DevelopmentsFuture Developments

Phased Array Phased Array 
TechnologyTechnology

2.8 inches in diameter2.8 inches in diameter

58 x 58 elements58 x 58 elements

Replaces 4 individual Replaces 4 individual 
ceramicsceramics

Still in developmentStill in development



Next Generation ADCPNext Generation ADCP

Dual Frequency Dual Frequency 
Operation Operation –– For shallow For shallow 
& deep rivers:& deep rivers:

600 kHz for accurate bottom 600 kHz for accurate bottom 
tracking & deep water tracking & deep water 
profilingprofiling

2400 kHz for high resolution 2400 kHz for high resolution 
shallow water profiling shallow water profiling 

Flat face for minimum Flat face for minimum 
flow disturbanceflow disturbance

5” X 5” cylinder Interleave 2.4 MHz & Interleave 2.4 MHz & 
600 kHz600 kHz

10 cm (10 cm (?? 2 m)2 m)
40 cm (> 2 m)40 cm (> 2 m)

22––50 m50 m
2.4 MHz2.4 MHz10 cm10 cm0.60.6––2 m2 m
2.4 MHz2.4 MHz5 cm5 cm0.30.3––0.6 m0.6 m

FrequencyFrequencyBin sizeBin sizeDepthDepth

Interleave 2.4 MHz & Interleave 2.4 MHz & 
600 kHz600 kHz

10 cm (10 cm (?? 2 m)2 m)
40 cm (> 2 m)40 cm (> 2 m)

22––50 m50 m
2.4 MHz2.4 MHz10 cm10 cm0.60.6––2 m2 m
2.4 MHz2.4 MHz5 cm5 cm0.30.3––0.6 m0.6 m

FrequencyFrequencyBin sizeBin sizeDepthDepth

5” X 5” cylinder



Next Generation Field VehicleNext Generation Field Vehicle

Great morale builderGreat morale builder

Great recruiting toolGreat recruiting tool

No need to maintain No need to maintain 
boatsboats

BuiltBuilt--in ADCP and in ADCP and 
computercomputer
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