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Motivations 

•  Rip Currents is one of the most dangerous                         
         beach hazards in  the Great Lakes. 
 

•  If there is no lifeguard on duty,                                                
         the safety of beachgoers cannot be guaranteed. 
 

•   Static signage or flag system                  
         provides no warning effects to visitors. 



Project Objectives 

1)  Develop a nowcast (observation) and forecast (modeling)  
                        system for real-time rip current warning 
 

2)    Enhance the public rip current awareness through 
                        risk communications (outreach and education) 

3)    Improve  Great Lakes Coastal Forecasting System  

                        with in-situ nearshore wave monitoring 

http://www.glerl.noaa.gov/res/glcfs/


Characteristics 
Occurrence: Wave Breaking 

Speed: 0.3 ~ 2 m/s 
Width:  5 ~ 50 m 
Scale:   5 ~ 30 min 
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Mechanisms 

Bathymetry Caused Structure Induced 






Meteotsunamis (Seiches) Induced 


FlixEngine_8.1.0.2





Rip Current Sites  
North 
beach 

Park point 
beach 

McKinley 
beach 

Sandbar 
 Bathymetry 

Pocket Beach 

Breakwater 



Port Washington, WI 
   

Rip Current Camera 

http://infosportwashington.cee.wisc.edu/north_beach_cam.html


Rip Current Cam 

 Aug 19th, 2015, when the wave height was 2.6 ft.  

 

http://infosportwashington.cee.wisc.edu/north_beach_cam.html
http://infosportwashington.cee.wisc.edu/north_beach_cam.html


       
    

Imaging Tracking (IT) technique 
Cam Videos 

Current Speed & Direction  



Duluth, Minnesota  
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Wide Angle for Rip Current  

http://infosportwashington.cee.wisc.edu/webcam_rip.html


Wide Angle Imaging Tracking System (WAITS)  
for Rip Current  



Duluth, Minnesota  
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http://infosportwashington.cee.wisc.edu/wave_sensor_observe.html


http://infosportwashington.cee.wisc.edu/wave_duluth_nearshore.html
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1)  Develop a nowcast (observation) and forecast (modeling)  
                        system for real-time rip current warning 
 

 

 

 

 

2)    Enhance the public rip current awareness through 
                        risk communications (outreach  and education) 
 
 

3)    Improve  Great Lakes Coastal Forecasting System  

                        with in-situ nearshore wave monitoring 

http://www.glerl.noaa.gov/res/glcfs/


INFOS Technology 
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(2) Seamless Mesh Automated Regridding Technique 

SMART (High Performance Fidelity Computing) 



Comparisons 

Wave Height (m) 

Wave Period (s) 

SMART Observations 

Model Bias RMSE R SI 

SMART 0.0116 0.2635 0.8868 0.2778 



Rip Current Modelling 

http://infosportwashington.cee.wisc.edu/new_model_surfcurr.html 

http://infosportwashington.cee.wisc.edu/new_model_surfcurr.html
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http://infosportwashington.cee.wisc.edu/
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http://infosportwashington.cee.wisc.edu/Duluth.html


Summary 
•  Develop a nowcast (observation) and forecast (modeling)  
                        system for real-time rip current warning 
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•   Improve  Great Lakes Coastal Forecasting System  

                        with in-situ nearshore wave monitoring 

http://infosportwashington.cee.wisc.edu/wave_sensor_observe.html
http://infosportwashington.cee.wisc.edu/wave_duluth_nearshore.html
http://www.glerl.noaa.gov/res/glcfs/





Summary 
 

•  Enhance the public rip current awareness through 
                        risk communications (outreach and education) 

http://infosportwashington.cee.wisc.edu/duluth_rip_watch.html


Field Measurements Port Washington, WI 

AWAC  
(wave & currents) 

ADCP 
(currents) 
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Nearshore Currents 
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Field measurements of rip currents 
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Rip currents occurrence Type 1 
• Rip velocity at offshore is stronger 
• It corresponds to high wave conditions 
• It occurs during N to NE wind 
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Rip currents occurrence Type 2 
• Rip velocity at nearshore is stronger 
• It corresponds to high wave conditions 
• It occurs during S to W wind, and with 

sudden wind shifting 
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Rip currents occurrence Type 2 
• It may related to sudden changes of 

atmosphere pressure 
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Rip currents occurrence Type 2 
• It may also associated with sudden 

changes of water level.  



SW storm occurring on Aug 20th, 2016 



Wave and currents coupled model 

Scenario 1  
– type 1 

NE 

• Longshore currents move towards the structure 
• Rip currents are generated due to wave set-up 
• Rip currents become stronger as 

propagating offshore 
• A wave shadowing zone is developed at the lee 

side of the structure 



Wave and currents coupled model 

Scenario 2  
– type 2 

SW 

• Rip currents on north side are generated due to 
lee-side recirculation 

• Rip currents are stronger at nearshore 
location 



2015 Outreach Activities Summary 

Public release  
during summer 2015 
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2016 Outreach Activities Summary 

Public releases INFOS Web Traffic 
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