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Goals of Presentation 

ÅHydraulic jumps are everywhere 

ÅFew people know what they are 

ÅIntroduction to jumps 

ÅMotivation 





Ever Seen This Before? 





Animas River, Colorado 



Agua Azul Falls, Mexico 



Emerald Paddle, Lower Colorado 



Redstone Park, Gila Wilderness, NM 



Hydraulic Jumps Occur when 

Flow Changes from 

Supercritical to Subcritical 

ÅSubcritical Flow ï slow moving 

ÅCritical Flow ï unstable, standing 

waves, fast 

ÅSupercritical Flow ï very fast, shooting 

flow 



Specific Energy  

ÅFrom point of view of water surface 

ÅElevation head + velocity head (there 
is no pressure at surface) 

ÅE = y + V2/(2g) 

ÅDimensionless Group, Froude Number 

Å<1 subcritical, 1 critical, >1 
supercritical 
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Steps for Sluice Gate w/Jump Below 



Design 

ÅSubcritical Flow ï most canals 

ÅCritical Flow ï avoid this, it is unstable 

ÅSupercritical Flow ï down spillways, under sluice 
gates 

ÅManage transition from super to subcritical flow 
to minimize erosion, force jump to occur where 
you want it (i.e., where channel is reinforced) 



Arroyo Below Engineering 



Arroyo Below Engineering 

sub 

super jump 
sub 

jump 



Arroyo Below Engineering 

jump 



Arroyo Below Engineering 

Flow has slowed 


