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Motivation
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• The lifeguards in the Netherlands
(e.g. in Egmond aan Zee) identify 
rips as an issue for swimmer 
safety.

• Characteristic conditions at the 
Dutch Coast:
• Wind-sea dominated
• Strong tidal longshore currents

Do rip currents behave differently 
at the Dutch Coast?

Rip Current Rescue Exercise of the 
lifeguards at Egmond aan Zee

Photos: Willem Verbeek (2011)

Overview

Objectives:
• identify and describe the rip current flow patterns at Egmond aan Zee;
• identify the governing parameters;
• evaluate the suitability of XBeach for modelling rip currents

• Assess its potential for operational forecasting

Outline of the presentation:
1. Background: Rip Current Generation
2. Field Study
3. Numerical Study Results
4. Conclusions
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Rip Current Generation
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Field Site

Egmond aan Zee
• Coast of North-Holland
• Meso-tidal environment
• Three bar system
• Two distinct channels in the 

first surf zone bar

Surf Lifesaver 
Station

Rip 2N Rip 1
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Field Conditions

Bathymetry Hydrodynamics

•Channel depth ~ 0.5 m 
(long year average 1 m)

•Neap tide
•Moderate wave conditions
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• Drifter instruments tracked with 
GPS

Drifter Instruments

Lagrangian measurements of surf zone currents

Bar

Drifter

Updrift 
Bar

Drifter

Alongshore Cross-shore

Photo: Willem Verbeek (2011)
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• Deployment in alongshore and 
cross-shore arrays

Human Drifter

• Equipped with the same 
GPS

• Floated passively (with 
life vests)

Photo: Willem Verbeek (2011)
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Observed Flow Patterns
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Correlation to the Wave Angle

No relation between rip strength and wave angle
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Tidal Modifications

During ebb tide (August 23)

Tidal current direction: 

• water level
• tidal current velocity

During flood tide (August 25)

Tidal current direction: 

• water level
• tidal current velocity
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Hindcast: Calibration

Input:
• Waves: directional wave rider 

buoy (20 km North and 8 km 
offshore)

• Tide: Dutch Continental Shelf 
Model

Measurement (24-08-2011, nr.4)

Results:
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uoff = 0.21 m/s uoff = 0.32 m/s

Settings:
• Wave groups

XBeach model
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Hindcast: Validation

Measurement (25-08-2011, nr.5) XBeach model
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Sensitivity Analysis: Hm0/d
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Wave Height Water depth on the bar

Channel 
depth

[m]

No wave 
breaking in 
the channel

Wave breaking in 
the channel

Sensitivity Analysis: Hm0/d
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Channel depth
[m]

Wave breaking in 
the channel

No wave breaking 
in the channel

Sensitivity Analysis: Wave angle

Shore normal
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No wave breaking in 
the channel

Longshore current 
decreases in the 

channel 

Rip circulation cell 
dominates

Distinction between Type 1 and Type 2

The influence of the tidal cycle is twofold

Varying water level: Varying tidal longshore currents:

Prliminary model results (Tidal current direction:          ) 
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Conclusions

Rip Currents at the Northern Dutch coast:
• Rip currents exist at the Dutch coast with veloctities up to 0.6 m/s during 

moderate conditions
• Three distinct flow patterns
• Governing parameters: Wave height, water level and channel depth
• No dependency on the wave angle for channel widths at Egmond and 

typical wave heights during the field campaign
• Tidal current determines the drift direction outside the surf zone
• Horizontal and vertical tide steer the offshore extent of the rip current

Capabilities of the Numerical Study XBeach:
• Very good agreement with observations at acceptable run times

• Usable in operational forecast systems
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Rip Currents at the Northern Dutch coast:
• Rip currents exist at the Dutch coast with veloctities up to 0.6 m/s during moderate conditions
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Capabilities of the Numerical Study XBeach:
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Field Conditions

Bathymetry Hydrodynamics

•Channel depth ~ 0.5 m 
(long year average 1 m)

•Neap tide
•Moderate wave conditions
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XBeach model

Hindcast: Validation Type 1

Conditions:

Measurement (22-08-2011, nr.3)

Results:
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Hindcast: Validation Type 2

Conditions:

Measurement (25-08-2011, nr.3)

Results:

XBeach model
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Hindcast: Validation Type 3

Conditions:

Measurement (25-08-2011, nr.5) XBeach model
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Sensitivity Analysis: Hm0/d
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Wave Height Water depth on the bar

Channel 
depth
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Wave breaking 
in the channel

No wave breaking 
in the channel

No wave 
breaking in 
the channel

Wave breaking 
in the channel

Sensitivity Analysis: Wave angle

Shore normal
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No wave breaking in 
the channel

Longshore current 
decreases in the 

channel 

Rip circulation cell 
dominates

Tidal phase lag

With the tidal cycle both vary
• The water level; and 
• The tidal longshore current

(LW)

Rip currenst are hypothesised to extend most far offshore during LW slack.
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