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WOOD THILSTED IS A SPECIALISED 

OFFSHORE WIND ENGINEERING 

CONSULTANCY,  EXPERIENCED IN 

OFFSHORE WIND DEVELOPMENTS 

FROM PROJECT EXPLORATION TO 

OPERATION,  DESIGNING THE 

GLOBAL ENERGY TRANSITION.  
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• Key differences between wind and metocean

• Summary of what we know so far:

• What have we investigated

• Which areas carry most potential benefit 
for refinement

• Conclusions
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KEY DIFFERENCES: WIND AND METOCEAN

• What is driving these differences?

Wind Resource Metocean

Heritage Onshore wind resource. Coastal engineering, oil and gas 
industry.

Primary data input Wind measurements, 
supported by modelled data.

Wave and hydrodynamic models 
calibrated with local 
measurements. 

Outcome Often a mis-match between wind regime derived from Wind 
Resource vs. Metocean practices.

An industry group where these differences are discussed and 
explored



WHAT HAVE WE INVESTIGATED SO FAR? 

• Motivation: What potential benefits can be gained from adopting metocean 
practices to wind resource practices?

Area of investigation Potential to be gained from 
harmonisation of approaches

Long-term correction approach Low

Correlation fitting approach to deriving minima 
and maxima in long-term time series for extreme 
wind analysis

Low

Choice of period and data type (measurements vs 
model) to define wind speed and direction 
frequency distribution

High



IMPACT OF CHOSEN WIND DISTRIBUTION ON WAVE LOADS

Wind Resource Approach Metocean Approach

Typically defined by shorter term 
measurement period (few years)

Typically uses full period of long term 
modelled dataset available (~40 years)

Define long-term wind and 
wave regime for site

Schematise the site wind-sea 
regime for input to Fatigue 

Load Calculations (‘lumping’)

Calculate the fatigue loads 
factored by frequency of 

occurrence

• What does this mean for wave induced fatigue load calculations?

Timeseries
Wave model FD
WRA FD
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IMPACT OF CHOSEN WIND DISTRIBUTION ON WAVE LOADS

• Investigations undertaken at an offshore site

• Input wind-wave relationship defined by the 
wave hindcast model

• A slight change in assumed frequency of 
occurrence of wind speeds can lead to 
significant change in the derived fatigue 
loads

• High potential benefit to be gained from 
refining the approach to defining wind 
regime

Metocean

WRA

Metocean

WRA



• High potential benefit identified in 
harmonising Wind Resource and 
Metocean approaches 

• Different wind regime assumptions 
are shown to have an impact on 
resulting fatigue load estimates

• We have presented a summary of 
what we know so far – further 
investigation ongoing

CONCLUSIONS



With our unique experience and track-record in offshore wind we deliver the 

largest and most complex offshore wind projects globally, annually delivering the 

detailed foundation design of 3 GW worldwide. 

DETAILED DESIGN BY WT

PROJECT DEVELOPMENT BY WT
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2018 – 2020

(with WSP)
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1200 MW
2020
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447 MW
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(Geo only)
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Additional results



Results

LONG-TERM CORRECTION APPROACH

• Potential benefit to be gained from refining approach to long term correction considered negligible

• Consideration to be given to climate change impacts: better to stick with defining long-term wind 
resource on most recent 20 years to predict next 20 years?

Considerations Wind Resource Approach Metocean Approach

Long-term reference period ~20 years ~40 years

Averaging period Longer averaging periods 
(~monthly)

Short averaging periods 
(~hourly)

Results

No clear justification to 
change WRA approach

Conclusion

No clear justification to 
change WRA approach

Both approaches broadly 
similar

For long measured datasets, investigate impact of different 
averaging periods on the resulting long-term mean wind speed



Results

CORRELATION FITTING APPROACH

• Some potential benefit to be gained from using the QQ regression approach to 
defining the wind speed correlation relationship used to derive the long-term 
timeseries as an input to extreme wind analysis

• Could result in a long-term timeseries that better captures extreme wind speed 
events. However, the potential refinement in representativeness of the input 
timeseries could be overshadowed by the high uncertainties in the extreme wind 
speed estimates from statistical analysis approaches 

Wind Resource Approach Metocean Approach

Typical fitting 
method

Linear regression (weighted towards 
minimizing errors on most frequently 
occurring wind speeds)

QQ regression (preserves 
extreme values)

Conclusion

Maximum wind speeds better 
captured with QQ regression 
(Metocean approach)


