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High-Resolution Radar Wave and Current Measurements  
in Highly Inhomogeneous Coastal Areas 

 

Brief description of motivation for study/application 
 

• Hydro dynamics in coastal waters are complex in time an space 
 

• Standard in-situ point measurements are insufficient to reflect this 
complexity 

 

• Nautical X-Band radars deliver sea surface information over a large area 
with high spatial and temporal resolution  
 

• Sea state and current information is available over an area 
 

• Increase off-shore operation safety 
 

• Allows the investigation of local small phenomena 
• Erosion, morpho- dynamics 
• Engineering issues (break waters, …) 
• Environmental topic: small scale distribution of water quality 

 
 

• Evaluate optimal location of offshore energy resources. 
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• Here, results of the WaMoS II HRC (High Resolution 
Current retrieval) are presented.  

• The method is based on the simultaneous observation of 
waves in time and space by radar imagery. It allows to 
derive directional sea state information over the radar 
food print. 

• Due to the interaction of waves with the bathymetry 
(water depth < λ /20 )  and current, this method allows 
also to derive information of the water depth and current 
field 

High-Resolution Radar Wave and Current Measurements  
in Highly Inhomogeneous Coastal Areas 

 

Brief description of the methodology used in the study/application 
 



WaMoS II Station at  
Makaram New Zealand 
 

Source: HiRes Project  
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WaMoS II Station at Makara 
 

Tides 
Waves 
Coastal processes 
- Refraction  
- Reflection 
- Shoaling 

 

3 Tidal scenarios: 
- High Tide 
- Slack tide 
- Low Tide 
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HRC Refence point 
08-15-2011 07:01:12 UTC +  12h
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Wave and Current measurements in Space 
WaMoS II HRC measurement  
Radar-Waves                 Bathymetry - Current  
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Wave and Current Measurements in Space 
WaMoS II HRC Measurement  
Radar-Waves                 Bathymetry - Current  
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RiCOM storm surge model for modeling the dynamics of Cook Strait including  
Marlborough Sounds (upper right) and Fiordland (lower right).  
The colour scales indicate water depth (m). 

Source: Operational forecasting of sea level height using an unstructured grid ocean model , 
Lane et al. 2009 

    Current Direction (going to)

15.0 15.5 16.0 16.5
Time [Days of Aug., 2011]

0
100

200

300

U
θ 

[o ]

 N

 E

 S

 W

 N

Current Speed

0.0
0.5
1.0
1.5
2.0
2.5
3.0

U
 [m

/s
]

WaMoS II HRC Refernce: Hcast 

7:00 10:00 13:00

-4 -2 0 2 4
x [km]

0 10 20 30 40 50
Accumulated Water depth [m] , No quality check

Low Tide: 08-15-2011 13:01:38 UTC +  12

10

10

10

1020

20

20

20

20

30

30

30

30

30

40

40
Current
  1.5 m/s N

Current Measurements in Time 
WaMoS II HRC Measurement  

 

13TH INTERNATIONAL WORKSHOP ON WAVE HINDCASTING AND 4th COASTAL HAZARDS SYMPOSIUM 
BANFF, ALBERTA, CANADA October 27 - November 1, 2013 

 



WaMoS II station: Makara HRC Current  Animation 
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WaMoS II station: Makara HRC Current  Animation 
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WaMoS II HRC  
Current Measurements in Space 

08-15-2011 07:01:12 UTC +  12h
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WaMoS II HRC Wave Measurements in Space 
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WaMoS II HRC Wave Measurements in Space 
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Wave Shoaling 
Depth    λp 
39.12m 164.64m 
33.23m 149.93m 
18.20m 119.07m 

WaMoS II HRC Wave Measurements in Space 
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3.4 km off-shore,  
water depth 34.87m   
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WaMoS II HRC Wave Measurements in 
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WaMoS II HRC application   

Decision support for   

Safe harbor entrance 

WaMoS II Station at Island 
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WaMoS II Radar  
WaMoS II Island 
 
Waves in Radar Imagery Sea State Hs ~ 2m 
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© Googlemap 

WaMoS II HRC Island 
 

High Resolution Current and Bathymetry  

13TH INTERNATIONAL WORKSHOP ON WAVE HINDCASTING AND 4th COASTAL HAZARDS SYMPOSIUM 
BANFF, ALBERTA, CANADA October 27 - November 1, 2013 

 



WaMoS II Island 
 
Waves in Radar Imagery  Sea State Hs ~ 1m 
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Mean X-Band Radar Image              –    WaMoS II HRC 
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WaMoS II Island 
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High-Resolution Radar Wave and Current 
Measurements in Highly Inhomogeneous  

Coastal Areas 
 

Summary of Conclusions 
 

• WaMoS II HRC is capable to monitor sea state and current in time an space, so 
that complex hydrography in coastal areas can be reflected. 
 

• Spatial wave fields allow to investigate processes like wave shoaling, wave 
deflection,  separation 
 

• Spatial current fields allow to identify also  small scale current features like, sheer 
zones, eddies, convergent/divergent zones. 
 

• Interaction between current and wave can be studied. 

 
Thank you for your attention 

 


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 8
	WaMoS II Station at Makara�
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Current Measurements in Time�WaMoS II HRC Measurement �
	WaMoS II station: Makara HRC Current  Animation
	WaMoS II station: Makara HRC Current  Animation
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28

