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2. Climate Change 
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Wave scatter diagram (6 hourly) 
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2.2 GHG emission scenarios 
 

RCP8,5 
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GHG- Green House Gas; 
RCP- Representative Concentration Pathways 
Ps: 8.5,6.0, 4.5 and 2.6 indicate the net solar energy absorbed by the earth (Watt/m2) 
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3.Case study 

Glas Dowr FPSO   
 

• 2007 - 2020 
 

• Sable oil field in 
South Africa 
 

• RCP8.5 
 

• BCC-CSM model 
 

• WaveWatch III 
 
• Fatigue calculation 

 

FPSO: Floating Production, Storage and Offloading Unit 
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Predicted annual fatigue damage 
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 Location   2007 2008 2009 
PS22D CMIP5 7.8E-4 9.7E-4 5.4E-4 

ERA-interim 6.2E-3 4.7E-3 5.2E-3 
Ratio 1:8 1:5 1:9.6 

PS34W CMIP5 3.2E-5 3.8E-5 2.4E-5 
ERA-interim 1.5E-4 1.3E-4 1.4E-4 

Ratio 1:4.7 1:3.4 1:5.8 

• BCC-CSM1.1-RCP8.5 (CMIP5) 
 

• ERA-interim wind fields 

Wave simulations 

Fatigue calculations 

4.Validation 
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Ratio 1：1.64 
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Ratio 1：1.29 
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  BCC-CSM1.1  
  CanAM4  
  CanCM4  
  CanESM2 
  CMCC-CESM  
  CMCC-CM  
  CMCC-CMS 
  CNRM-CM5 
  CNRM-CM5-2 
  CFSv2-2011 
  ACCESS1.0  
  ACCESS1.3 
  CSIRO-Mk3.6.0 
  EC-EARTH 
  FIO-ESM 
  BNU-ESM 
  INM-CM4 
  IPSL-CM5A-LR  
  IPSL-CM5A-MR  
  … 

Variety of models in CMIP5 
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CMCC-CESM-RCP8.5 

Ratio 1：1.84  
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 INM-CM4-RCP8.5 

Less than 10% 
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5.Conclusions 

• Effect of climate change on wave climate and consequently on fatigue assessment; 
 

• Greenhouse gas →wind field → wave conditions → fatigue assessment; 
 
• Predictions are not accurate forecasts; 

 
• It estimates the most likely conditions in the future. 

 
• The quality of predictions is highly dependent on atmospheric models; 
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