
 

Master thesis project proposals 
P1 - Local Marine Renewable Energy Resource Assessment via 

bias correction of climate re-analysis datasets 
The potential of renewable energy systems is assessed based on climate variables that can be 

measured via climate monitoring systems (e.g. wave rider measurement buoys in the case of 

the wave resource and anemometers in the case of wind resource), or by means of climate 

models or re-analysis datasets. The former can only measure the resource at a specific point, 

which substantially limits the geographical coverage capacity and are considerably expensive 

systems, especially when deployed at offshore environment. The latter has recently become the 

most popular technique due to their lower cost and the higher precision. 

In addition, the temporal coverage of climate re-analysis datasets and models is significantly 

larger, since they can provide data for decades. This coverage is particularly relevant to study 

long-term variation in the resource, possibly due to climate change. However, these re-analyses 

and models assimilate global patterns and have more difficulties to adjust to local/regional scale 

climates. In addition, re-analyses and models are well known to underestimate extreme events, 

which are particularly relevant for the design of marine renewable energy devices. 

Therefore, the present project proposal aims to study the required bias correction or 

downscaling of re-analysis datasets and/or climate models so that they can provide accurate 

data about the local/regional resource. Several bias correction techniques have been suggested 

in the literature, but have certain limitations for the downscaling of the offshore resource. The 

student will analyse the different techniques and evaluate their capacities to calibrate the rather 

global datasets at different local/regional areas, using public measurement data as calibration 

reference. 

Once the local/regional resource is determined, the potential energy generation of that location 

will be assessed for a marine renewable energy farm using a simplified model of a wind/wave 

farm, in order to identify the bias in final energy generation estimates between the raw and 

downscaled datasets. 

Objectives 
 Understanding the different aspects of marine renewable energy resource 

 Identifying and understanding bias correction techniques 

 Downscaling of climate models and re-analysis datasets 

 Ranking the different downscaling techniques for the different variables and locations 

 Determination of the impact of the downscaling technique on the final energy 

generation estimates 

Tasks 
i. Climate data acquisition from the Copernicus online platform and national 

oceanographic agencies worldwide for different locations with measured data 

ii. Resource assessment based on raw data and classification of most relevant variables for 

wave and wind resource assessment 

iii. Classification of bias correction techniques 

iv. Implementation of bias correction techniques, and quantification of their impact for 

wind and wave resources 



 

v. Estimation of final energy generation of wind and wave farms in the selected locations 

and the impact of accurately downscaling climate models and re-analysis datasets 
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