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ÁOver 80% of all surf related rescues are attributable to 
Rip Currents

Á According to the U.S. Lifesaving Association, in 1999 
there were over 23,000 rip related rescues along U.S. 
beaches

Á It is estimated that each year nearly 

100 people drown from rip currents

Á 12 deaths in Michigan in 2003

http://www.carefulparents.com/rip-currents.htm
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ÅNeck
ïStrongest current

ÅHead 
ïCurrent disperses beyond the 

breaker line 

ÅLongshoreCurrent or Feeder
ïFeeds the rip

ÅBreaker Zone
ïSlow onshore movement 

between rips

Neck

Head

Feeder

Onshore Transport
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Á Swift, narrow currents that carry water, 
sand and debris off shore

Á As long as 1 kilometer, 

Á Ranging from less than 10 to over 30 m 
in width

Á With maximum velocities over 2 m/s

Á Strongest outward moving current 
occurs where the wave height is lowest 
attracting unwary bathers to the more 
tranquil looking area of the beach.  
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Sea

ÁWaves in the process of 
generation by the wind

ÁSharp angular crests

Swell

ÁWaves that have traveled 
out of generation area

Á Flatter crests

Á Longer period

Pinet, 2003



University of Michigan

Á Variable Longshore
Bathymetry

Á Variations in LongshoreWave 
Height

Å Intersecting Wave Trains

ÅEdge Waves

ÁCoastal Structures
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Á Bigger waves induce larger 
currents

Á Smaller waves create weaker, 
more numerous rip currents

Á Well organized waves induce 
more organized currents

Á Increased velocities (waves 
and currents) move more sand
Å Bigger bars

Å Bigger channels
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Á Once formed 
Å Rips should be expected to 

persist and occupy existing 
channels

Á After major storms
Å Existing bathymetry can be 
άŜǊŀǎŜŘΩ ŀƴŘ ǊƛǇǎ ōŜƎƛƴ ǘƻ ŎǊŜŀǘŜ 
new channels

Time Exposure

http://www.ge.adfa.edu.au/pb.htm
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ÁRip currents caused by a longshorevariation in the build 
up of water in the surf zone

Å Topographic Refraction

ÅWave-Wave Interactions

ÅCoastal Structures

ÁRips increase with:

Å Increasing onshore wind

ÅDecreasing water level (tides /seiches)

ÁRips evolve in both space and time

Á Swell-mechanisms well-understood
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Á Locally Generated Sea Mechanisms

ÅGreat Lakes Storms

ÅEast Coast Nor-Easters

ÁDetailed Effects of Engineering Structures

ÁHow to Make Detailed Site Predictions
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Á Seichesor Great Lakes wind tides
ÅContributes additional water to nearshorezone

ÁChanging Water Levels
ÅEffects on nearshoreslope

ÁLow water results in steeper nearshoreslopes

ÅEffects on nearshoresand supply

ÁClimatologicalCycles (Meadows et al., 2000)
ÅStronger winds lead increased water levels by 18 months

ÅSets stage for increased rip current frequency
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ÅLength Scale    

500 km

ÅWater Depths To

400 meters

ÅTotal Shoreline               
17,000 kilometers


