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Introduction

• Over last few years, lower than average wind speeds in 
northern Europe

– Wind farms producing less than budgeted

• Last 20 years generally used to correct short-term.
– Are last 20 years representative of longer term?

In projects funded by ScottishPower:
• SgurrEnergy has assessed past trend of wind speeds

– Reanalysis, Met Office & NAO data.

• SgurrEnergy has assessed effect of climate change
– 6 climate change models & 4 emission scenarios.



Long-term wind speed trends – Method

• Accurate wind speeds only for recent periods
– Difficult to validate for last 50 years

• Pressure data more reliable for longer term

• Determine relationships Pgrad-WS for last 10 years

• Using Reanalysis pressure data
� Extrapolate 50 yr back 

• Using NAO pressure data
� Extrapolate back to 19th century



Wind speeds over last 20yr approx. 2% higher than 
average over last 50yr or 135yr.

Long-term wind speed trends – Result



Effect of Climate Change – Data

• Wind speed data from different climate change models 
and different emission scenarios.

• Data available from IPCC Data Distribution Centre

• 4 emission scenarios or
possible future climates:
– A1F1: high emission
– A2: medium-high emission
– B2: medium-low emission
– B1: low emission

• 6 Global Climate Models by different modelling centres.



Effect of Climate Change – Analysis

• For each model and each scenario, monthly mean wind 
speeds over UK grid cells for 30yr periods:
– 1961-1990, 2010-2039, 2040-2069 and 2070-2099

• Different resolution grid for each model:
– Average over UK cells (1 to 5 UK cells)

• Interested in the large scale changes over the UK
– Model outputs not downscaled to regional scales

• Calculate wind speed percentage changes relative to 
1961-1990: seasonal & annual



Projected Changes – Yearly



Projected Changes – Summer



Projected Changes – Winter



Projected Changes relative to 2007
Same probability for all models and all scenarios



• Wind speed data from 4 scenarios and 6 models.
– No downscaling applied

• Significant spread between results from different models

• Intrinsic uncertainties in the models 
� Range of possible values may be underestimated. 

With this in mind, over the 21st century:
• Likely increase in projected UK winter wind speeds 
• No tendency in projected UK summer wind speeds
• Likely small increase in UK annual wind speeds

Effect of Climate Change – Summary



Effect of climate change compared with 
long-term trends
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