
The term long-throated flume describes a broad class of 

critical-flow flumes and broad-crested weir devices used to 

measure flow in open channels. 

Introduction to Long-Throated Flumes (Ramp Flumes), 

Broad-Crested Weirs and WinFlume 





Traditional Critical-Flow Devices 

• Traditional critical-flow devices have curved, 

three-dimensional flow fields in the control 

section 

• All such devices require laboratory calibration 

• Parshall flumes, cutthroat flumes, H-flumes, etc. 

• V-notch weirs, Cipoletti weirs, rectangular weirs 



Parshall Flume 



Long-Throated Flumes 

and Broad-Crested Weirs 

• Long-throated flumes have one-dimensional flow in the 

control section -- Long-throated means long enough to 

eliminate lateral and vertical contraction of the flow at the 

control section…streamlines are essentially parallel 

– Can be calibrated using well-established hydraulic theory 

• No laboratory testing needed 

– Calculations are iterative and tedious, so computer models that do 

the calculations have made long-throated flumes practical in recent 

years 



Advantages of Analytical Calibration 

• Allows design of flumes customized to your site 

and needs 

• Easy to calibrate using as-built dimensions 

• Better measurement accuracy 

± 2% uncertainty vs. ± 3-5% uncertainty 

• Can accurately predict tolerance for submergence 

 



Submergence of Flumes and Weirs 

• h2/h1 or hb/ha is the 
submergence ratio 

• Sharp-crested weirs 

– NO SUBMERGENCE 
ALLOWED 

• Parshall flume 

– Some submergence 
allowed, 50-80% 

• Long-throated flume 
and broad-crested weir 

– Most submergence 
allowed, 80-95% 



Throat Section Shape Selection 

• Constructability 

• Range of Flows to be Measured 

Shape

Qmax/Qmin

±2% uncertainty

Qmax/Qmin

±4% uncertainty

Rectangular 35 100

Triangular 350 1970

Trapezoidal – wide at top 55 180

Trapezoidal – narrow at top 210 1080

Parabolic 105 440

Complex – wide at top > 100 > 200

Complex – narrow at top > 250 > 2000













Flume Design & Selection 

• Pre-computed flume designs can be chosen using 

tables in the Water Measurement Manual 

• Designs can be developed using the WinFlume 

computer program 

– Allows for customization 

– Provides best rating table accuracy 

– Simplifies checking of design 



WinFlume 
SOFTWARE FOR THE DESIGN AND CALIBRATION OF 

 LONG-THROATED FLUMES AND BROAD-CRESTED WEIRS 

U.S. Water Conservation Laboratory 

Phoenix, Arizona 

Water Resources Research Laboratory 

Denver, Colorado 

International Institute for Land 
Reclamation & Improvement 

Wageningen, The Netherlands 



HOW TO OBTAIN WINFLUME 

• The WinFlume program is available on the World Wide Web at: 

http://www.usbr.gov/pmts/hydraulics_lab/winflume 

• There are 16-bit and 32-bit versions available that are appropriate for Windows 3.1x, 

Windows 95, Windows 98, and Windows NT systems. 

This work has been funded by the U.S. Bureau of Reclamation’s 

Water Conservation Field Services Program. 



















Portable rectangular-throated 

flumes of fiberglass and metal 





Portable plywood flumes 

for temporary 

measurements in larger 

ditches 



12-inch Adjust-A-Flume in USBR lab 



Large Adjust-A-Flume…portable if you have enough people 



Temporary plywood flume in concrete-lined ditch 




























