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WAVES IN A NATURAL CHANNEL?
Pulsating roll waves

BRONCO CREEK NEAR WIKIEUP, AZ



Arizona Highway Dept. Memo.
Aug. 30, 1971

Mr. Fancher said that he            
observed at least ten to fifteen        

feet of water in the channel 
upstream from the bridge.

At intervals, large waves              
would move downstream.

These waves would hit the bridge        
and splash across the bridge deck        
and roadway embankment at the          

south abutment.                     
Water overtopped the roadway and 

damaged the pavement.



Would an estimate of total 
volume of flow, based on 
estimated rainfall, be the
least objectional type of 

discharge figure?

LET’S TAKE ANOTHER 
LOOK AT THE RAINFALL  
FOR BRONCO CREEK.



Mass-conserving bookkeeping

Outflow = Inflow +/- Storage

OLD HYDROLOGISTS ESTIMATE PEAK 
DISCHARGE USING RAINFALL INTENSITY 

AND DRAINAGE AREA

INFLOW

OUTFLOW



FOR EXAMPLE

GIVEN:    

19 mi2 BASIN 

RAINFALL OF 3 in/0.75 hr

NO STORAGE IN BASIN

NO RESISTANCE TO FLOW

OUTFLOW RATE = INFLOW RATE



FOR BRONCO CREEK BASIN

AREA =19 MILE2 = 530,000,000 FEET2

ASSUME AVERAGE RAINFALL 

= 3 INCH / 0.75 HOUR= 0.33 FEET / HOUR

TOTAL RAINFALL RATE OVER BASIN

= .33(530,000,000)= 177,000,000 FT3 / HOUR

OR

49,000 FT3/S



HWMs

HOW WAS THIS 
WAVE DEVELOPED?

IF STORAGE, 
FROM WHERE?

WHERE DID THIS WAVE 
COME FROM?

DID I HEAR MIKE CARPENTER SAY 
“FROM UPSTREAM STUPID”



The report of a series of 
“waves” suggests highly 
unsteady-flow conditions.  

Slope-area and slope-
conveyance solutions are 

invalid for such flow 
conditions.

Should the peak discharge 
be considered indeterminate?

Obviously, traditional 
solutions of peak discharge 

are meaningless.

Is this an opportunity to     
make progress?                   

An opportunity to advance 
how we solve for peak 

discharge?


