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Non-contact Discharge
Experiment on Skagit
River, WA - April 21,

1999

Surface-velocity data-collection

Channel cross-section data
collection using GPR; checked
with ADCP

HYDRO 21 Progress



Method Time Discharge
(m3/s)

Discharge from
rating curve

(m3/s)
ADCP

           Mean

1042
1130
1156
1252
1300
1312
1316

526
521
511
525
517
523
514

520

527
524
521
518
518
515
515

520
Current
meter

1630 527 504

Non-contact
radar

Mean

1253
1305
1339

518
517
520

518

518
518
515

517

(4.6 % difference)



Hydro21
Military Contractors have done remarkable things

Remote-control sub to 
clear mines in Persian
Gulf.

Radar image of fighter aircraft



Radar-derived surface-current vectors, 
Monterey Bay, CA



March 2000 South Fork Shenandoah River, 
VA Contractor bankside non-contact 

discharge experiment (Monostatic radar)



Shenandoah River Velocity Profiles
Shenandoah Vel Profiles 24 & 39 ft
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Shenandoah Vel Profiles 174 & 189 ft
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Channel margin data

Middle of channel data



June 2000 Tracy-Mendota Canal and 
American River, CA (Bistatic radar)



Sept 2000 Helicopter Experiment on Lewis 
River, Cowlitz River, Toutle River, WA

GPS system failed



GPR

Micro-wave Radar

Depth!

Velocity! 
Velocity! 

Helicopter based radar system 
for discharge measurement
September 13, 2000

Velocity due to Down Wash

River Surface Velocity

+ +



May, 2001 Cowlitz River, WA second 
helicopter discharge experiment

We Learned: Unshielded antenna 100 MHz
6-7 m (20 ft) height 3-6 knots





Q boat = 8,000 cfs
Q helicopter = 8,500 cfs
(preliminary)



• Install ‘lite’ cableway for GPR transects
• Install bankside 10 GHz pulsed Doppler 

radar for surface velocity
• Install continuous wave radar antennas on 

bridge to test prototype system
• Operate continuously for extended period 

(ca 3 months)
• Will require human operator (ca 1/week)




