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~ $80 M Program

Stream Gaging
Q = Discharge
V = Velocity
A = Area
aUSGS




U.S. Geological Survey - Hydro 21

Commonly Used Methods for
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Need for Non-Contact Methods

Extensive labor, travel, maintenance

Potential hazards to people
Changing stage-discharge
relationships

Lost data during floods

& USGS

Non-Contact Measurement of River
Discharge
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USGS Uses of Contact GPR
Methods

- Lake and river sediment studies
» Bridge scour studies

« Groundwater investigations

« Dam removal studies

« Contamination studies

& USGS

Early USGS Non-Contact GPR
River Work

Scour measurements from bridges
— Failed

Water depths from cable cars
—Succeeded
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Channel Bottom from Cable
Car, M

1999 Proof of Concept
Experiment Skagit River WA

* River bottom
100 MHz GPR from cable car
« Surface velocity
10 GHz from stream bank
* Ground truth data
Standard contact methods




U.S. Geological Survey - Hydro 21

100 MHz Antennas Suspended
from Cable Car

Processed 100 MHz GPR Data

700 feet 400 feet 100 feet

300
ns

Travel-time water conductivity 70 uS/cm
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Comparison of Depth Sounding
and GPR Measurement

. . = Depth Sounding M t 1
Skagit River Channel, I-5, Washington °pth Souncing Vieasuremen
e De pth Sounding Measurement 2

April 21, 1999 ——GPR Depth Calculation
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UW Microwave Radar Surface Velocity Measurements
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Experimental Results

Conventional method 18.6 kcfs
Stage-discharge rating curve 18.2 kcfs
ADCP discharge measurement 18.3 kcfs

Non-contact discharge measurement 18.0 kcfs

New Experiments

Two small contracts awarded

« METRATEK
Transmitter and receiver on same
side of river

« CODAR

Transmitter and receiver on
opposite banks of river

& USGS
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METRATEK Experiment, South
Fork Shenandoah River VA

Upstream
velocity

-
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Radar Antennas

Downstream
velocity

South Fork
Shenandoah River, Virginia
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YBVIETRATEK Model200 Ra
™ Systeén ; i

METRATEK Model 200 Radar
System

100 MHz — 1 GHZ
« Swept or pulsed output
* Variable power
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Ground Truth Data

Surface Velocity Measurements

« Acoustic Doppler velocity (ADV)
Pygmy meter
Floats

Discharge Measurement
- Standard Method

& USGS
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Radahr‘ Reflecth Placed on
River Bottom

- 5

Standard Surface Velocity
Measurements

100 150 200 250 300
Stationing Position (feet)

——Pygmy 8 Mar 1310 ®-Pygmy 8 Mar 1355 -4+ ADV Run A

——ADV Run B —*-Price AA 1309 —o—Price AA 1355
2USGS South Fork Shenandoah River, Virginia
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Standard Bottom Profile
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2ZUSGS South Fork Shenandoah River, Virginia

CODAR RiverSonde™
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Ocean Surface Velocities
Monterey Bay CA

From: Remotely sensed surface currents in Monterey Bay from shore-based HF radar (CODAR),
Jeffrey D. Paduan and Leslie K. Rosenfeld,]. Geophys. Res., vol. 101, no. C9, pp. 20,669 - 20,686.
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Average radar-derived surface-current vectors for the period 0900 UT August 6 to 0700 UT August 7, 1994 (black arrows);
average VM-ADCP vectors for the period 1016 UT August 6 to 0524 UT August 7, 1994 (red arrows), shown with uncorrected

AVHRR Channel 4 surface temperatures at 0300 UT August 6, 1994.
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CODAR Field Experiment

« Delta-Mendota Canal, Tracy CA
« American River, Sacramento CA
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Conclusions

Non-contact river discharge proof of
concept experiment was successful

 Radar antennas on one bank
— Surface velocity measured
— Depth to bottom questionable

« Radar antennas on opposite banks
—Work in progress

& USGS

Website

http://or.water.usgs.gov/hydro21/




