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OceanObs09OceanObs09

“Continuous testing and evaluation of operational 
and pre-operational measurement systems is an 
essential component of a global wave observing 
system, equal in importance to the deployment 
of new assets”

Swail et al., Wave Measurements, Needs And Developments 
For The Next Decade. OceanObs09 publication.
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PP-WET: Objectives

• Develop the basis for an international framework for the continuous 
testing and evaluation of existing and planned wave buoy 
measurements 

• Coordinate buoy inter-comparison activities. 
• Develop technical documentation of differences due to hull, payload, 

mooring, sampling frequency and period, processing (e.g. frequency 
bands & cutoff), precision, transmission 

• Develop training material to educate users about how to deploy and 
operate wave sensors appropriately. 

• Contribute appropriate material to the JCOMM Standards and Best 
Practice Guide 

• Establish confidence in the user community of the validity of wave 
measurements from the various moored buoy systems 



Status of Intercomparison Activities during the Year

Canada
• Contract continued with to CDIP/SIO to

– Maintain intercomparison web site
– Provide intercomparison software to partners
– Advise on use of intercomparison methodology and web site
– Advise on intercomparison technical issues
– Conduct individual intercomparison analyses for participants based on wave spectra

• Intercomparison activities – 4 co-deployments 
– Hecate Strait: 3D vs DWR, TriAxys vs DWR
– Burgeo Bank: 6N vs DWR; TriAxys vs DWR
– Halifax: 3D vs DWR; TriAxys vs DWR
– La Perouse Bank: 3D vs DWR; TriAxys vs DWR (data being logged onboard) 
– Planning for 6N, TriAxys vs DWR offshore Newfoundland
– Deployment of SIO wave drifters off Vancouver Island
– Offer to co-locate SIO GPS sensor in Canadian hull
– Organize Special Session at 12th Waves Workshop, November 2011
– See Technical Workshop presentation and following slides for results



Status of Intercomparison Activities during the Year
United States
1. USACE collaborating with NDBC to evaluate dual-sensor single hull deployments with 

variants of the 3DMG sensor and a HIPPY (see Technical Workshop presentation)

– 44014 (Virginia Beach) – 3DMG* based on Bender (2009), HIPPY

– 46029 (Columbia River) - 3DMG*, HIPPY

– 46042 (Monterey) – buoy farm 3DMG*, HIPPY, DWR

- 46026  (San Francisco) – Co-Located 3DMG, DWR

2. USACE has provided NDBC funds to continue dual-sensor single hull evaluations with 
procurement of 2 more HIPPY sensors – 3D buoys on west coast initially then east coast

3. USACE and NDBC have 3-year plan to outfit an existing 6N buoy containing all historical 
sensor and payload packages, a HIPPY and 3DMG, to be deployed at Monterey

4. USACE and NDBC revising US National Waves Plan, fall 2012. Alliance for Coastal 
Technologies Report completed

5. USACE has updated and posted on web site WaveEvalTools

6. U of Miami graduate thesis describing WaveEvalTools in detail, and compares ASIS buoy 
versus NDBC 3D, DWR during Hurricane Ernesto

7. SIO deployed wave drifters at several locations off west coast; investigating co-location of 
GPS sensor in operational Canadian 3D or 6N hull



Status of Intercomparison Activities during the Year

United Kingdom

• Autonomous Triaxys spectral wave sensors have been deployed on K5, 
Brittany and Gascogne buoys reporting the ‘first-5’ parameters (as 
recommended by PP-WET) over a reduced number (32) of frequency 
bands

– Spectral wave data is reported every 6 hours from K5 and every 3 hours 
from Brittany, to GTS in BUFR. 

– These buoys also have a Datawell heave sensor reporting hourly wave 
data. A comparison of the Triaxys and Datawell wave measurements at K5 
is currently being worked up (not First-5). 

• Plan for later in the year (or early next) to set up an experiment to 
operate the Datawell MK2 waverider buoy, purchased to facilitate wave 
measurement comparisons, alongside a regular buoy (with a Triaxys)

. 



Status of Intercomparison Activities during the Year

– Norway – Ekofsik platform wave historical data being assembled for 
submission to CDIP for analysis – LASAR, waverider, MIROS. 
Coordination with Conoco regarding deployment of DWR 

– Korea – multiple co-locations at Ieodo platform. Some issues with 
submitting data to CDIP for analysis

– India – NIOT decided to deploy the buoys (Wavescan and DWR) in 
very shallow, sheltered waters a few kilometers apart due to the 
safety of the equipment. The deployment period offered no high sea 
states, most of them less than 0.5m. Thus the comparison study had 
very limited value if any

– OGP – continue to express interest in providing co-located 
measurements to CDIP for analysis; expressed interest in follow-on 
to New York workshop; Ekofisk logistics

– Interest but no definite plans at the moment: ESURFMAR, Australia, 
China, Japan (especially wave drifters)

• Other participants are encouraged to join the WET activity by 
contacting the co-chairs or Secretariat.



Canadian Co-deployment locations – Phase 1

DWR co-located with operational 6m NOMAD plus TriAxys sensor at Burgeo Bank
DWR co-located with operational 3m discus plus TriAxys sensor at South Hecate



Canadian Co-deployment locations – Phase 2

DWR co-located with operational 3m plus TriAxys sensor at Halifax Harbour
DWR co-located with operational 3m plus TriAxys sensor at La Perouse Bank
DWR to be moved to operational 6m NOMAD plus TriAxys offshore East Coast



Hs Comparison

• NOMAD Hs ~ 7% low 
compared to WR Hs 

• 3D Hs ~ 3% > WR Hs (both)

• Treat results with caution! – 
not First-5.

Halifax 
3D

Hecate 
3D

Burgeo 
6N



• NOMAD_Hmax = 3% <WR_Hmax
• a few high outliers (NOMAD_Hmax 

> WR_Hmax)

Hmax Comparison
• Hmax/Hs ratio frequently 2-3 at 

Halifax 3D
• 3D spuriously high values of 

Hmax compared to WR

Halifax 3D

Hecate 3D Burgeo 6N



Available from: 
http://www.act-us.info/

http://www.act-us.info/


Table of Contents 
from the ACT report



Excerpt from the 
ACT report





From Table of 
Contents from the 
Collins thesis



From Collins thesis:
WET File Format for 
intercomparison



Comparison of drifter mounted GPS wave sensor with 
MSC East Dellwood weather buoy 

Comparison of drifter mounted GPS wave sensor with 
MSC East Dellwood weather buoy 
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Laser Flare North

Laser Flare South

WAMOSWaverider

Wave instrumentation on Ekofisk, central North Sea (56.5 N 3.2 E)

Laser array

“Ekofisk is a RollsRoyce in terms of a wave laboratory” (Magnusson, 2011)

MRF: MIROS Altimeter



Wave height: White, green or blue water?Wave height: White, green or blue water?

Courtesy A.K. Magnusson



Sampling Variability of Wave MeasurementSampling Variability of Wave Measurement
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Sampling Variability of Wave MeasurementSampling Variability of Wave Measurement
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Comparison of Hs in 20 storms jan2007-oct2009 
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Source: “What is True Sea State?” Magnusson, 11th Waves Workshop



Immediate Priorities for PP-WET

• Compare an existing NDBC 6N buoy containing all historical sensor and 
payload packages, a HIPPY and 3DMG

• Evaluate additional wave drifters, including dual-sensor comparison of 
GPS sensor in 3D or 6N hull

• Operate the Datawell MK2 waverider buoy alongside a regular UK buoy 
(e.g. K-5)

• Co-locate DWR with the LASAR array at Ekofisk – requires a buoy!! 

• Continue Canadian co-locations including another 6N

• More directional spectral intercomparisons



Recommendations to DBCP-28 for PP-WET

• Encourage additional agencies/countries to carry out intercomparisons

• Encourage RMIC RA-IV (and other RMICs with wave component) to 
play a key role in the Pilot Project

• Review membership – action co-Chairs, Secretariat

• Plan follow up technical workshop on results to date – action co-Chairs , 
Secretariat

• Develop guidelines on the best practices for measurement of reliable, 
high-quality spectral wave measurements, including directional spectra 
– action co-Chairs – patience!

• Continue the Pilot Project for another year, with no additional funding 
support



PP-WET Steering Team membership
• Val Swail, Co-Chair (ETWCH, EC) 
• Bob Jensen, Co-Chair (USACE)
• David Meldrum (DBCP, SAMS) 
• Jean Bidlot (ECMWF) 
• Kwang-Chang Lim (KHOA)
• Bill Burnett (NOAA/NDBC)
• Julie Thomas (UCSD) 
• Hans Graber (U. Miami) 
• Diana Greenslade (BoM)
• Venkatesan (India)
• Luca Centurioni (UCSD)
• Chris Marshall (EC)

• Bill O'Reilly (UCSD) 
• Jon Turton (Met Office) 
• Christian Meinig (NOAA/PMEL)
• Anne Karin Magnusson (met.no) 
• Kevin Ewans (Shell) 
• George Forristall (ForOcean) 
• Colin Grant (OGP Metocean) 
• DBCP Technical Coordinator

• Secretariat support will be 
provided by WMO and IOC. 

• Boram Lee (WMO)
• Etienne Charpentier (WMO) 



PROPOSED PP-WET WORKPLAN 
OCTOBER 2012 TO SEPTEMBER 2013 

• Coordinate intercomparisons of wave measurements from different 
platforms, on an opportunistic basis; 

• Publish intercomparison results and updated status reports on Pilot Project 
web site;

• Develop a plan for a continuous testing and evaluation program; 
• Promote widely the pilot project goals and objectives, and results, to 

encourage enhanced participation and additional partners, including 
investigation of an alternative testing site on an ocean platform, and greater 
involvement of Regional Marine Instrumentation Centres (RMIC); 

• Contribute to training material to educate users about how to deploy and 
operate wave sensors appropriately; 

• Contribute, as appropriate, to the JCOMM Standards and Best Practice 
Guides, including a recommended approach to making reliable, high-quality 
spectral wave measurements, including directional spectra; 

• Decide whether to continue the pilot project for a further year and 
investigate follow-on mechanisms; 

• Present results to DBCP-29 and other scientific fora. 



Thank you.
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