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Sustainable Energy Authority of Ireland (SEAI) funded project

Case Study Objectives

1. Investigate use of open EO etc data to increase wind
measurement coverage of Irish Continental Shelf (ICS), for
renewable energy assessment of offshore Areas Of Interest
(AOls)

2. Scalable data processing for offshore wind analysis e.g. wind
speed extrapolation, power density estimation

3. Prototype wind atlas, demonstrating interactive offshore AOI
wind and power density maps
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https://www.seai.ie/
https://www.seai.ie/data-and-insights/seai-research/research-projects/details/building-upon-copernicus-earth-observation-services-to-augment-wind-measurement-coverage-of-the-oredp-offshore-renewable-energy-assessment-areas
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ICS Wind Intake Catalog D) =

Zarr Stores/CSV 2001-2021

Products (NetCDF/GRIB) retrieved (API/Utilities, HTTPS, SSH)

Preprocessing e.g.
» Wind speed/direction from u, v variables (MetPy)
» Level-3 regridding (xESMF)
» Variable chunks with Dask arrays

Zarr stores created with xarray/Dask/rechunker

Data Provider Time # Products | Products Size (GB) | Zarr (GB)
ASCAT Near Real Time L3 Sea Winds | Copernicus Marine Service 2016-01 to 2021-09 324 16 11
ASCAT Reprocessed L3 Sea Winds Copernicus Marine Service 2007-01 to 2021-07 412 21 14
CCMP Wind V2.1 NRT Remote Sensing Systems 2015-01 to 2021-09 2,436 109 05
ERAS Hourly Single Level Copernicus Climate Change Service | 2001-01 to 2021-09 249 9.9 16
Met Eireann Re-Analysis (MERA) Met Eireann 2001-01 to 2016-12 1,920 226 196
New European Wind Atlas (NEWA) NEWA 2009-01 to 2018-12 14,611 27 20
Copernicus Open Access Hub
Sentinel-1 L2 OCN Alaska Satellite Facility 2015-06 to 2021-09 17,698 241 1.2
Irish Weather Buoy Network Marine Institute 2001-05 to 2021-09 1 0.08 n/a

Scalable Offshore Wind Analysis With Pangeo


https://resources.marine.copernicus.eu/product-detail/WIND_GLO_WIND_L3_NRT_OBSERVATIONS_012_002
https://marine.copernicus.eu/
https://resources.marine.copernicus.eu/product-detail/WIND_GLO_WIND_L3_REP_OBSERVATIONS_012_005
https://marine.copernicus.eu/
http://www.remss.com/measurements/ccmp/
http://www.remss.com
https://cds.climate.copernicus.eu/cdsapp##!/dataset/reanalysis-era5-single-levels
https://climate.copernicus.eu/
https://www.met.ie/climate/available-data/mera
https://www.met.ie/about-us
https://map.neweuropeanwindatlas.eu
https://www.neweuropeanwindatlas.eu/mission
https://sentinel.esa.int/web/sentinel/technical-guides/sentinel-1-sar/products-algorithms/level-2-algorithms
https://scihub.copernicus.eu/
https://asf.alaska.edu/
http://www.marine.ie/Home/site-area/data-services/real-time-observations/irish-weather-buoy-network-imos
https://www.marine.ie/Home/home
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Lazy execution with xarray 4+ Dask for AOI
assessment

» Original variables e.g. mean wind speed
over time

» New/extended variables e.g. wind speed
extrapolation to turbine hub height;
power density estimation

» Variables computed as required ->

reduces redundant storage
requirements

. Julius Busecke 2022
Same approach used for all data sets (size

agnostic)
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https://twitter.com/JuliusBusecke/status/1493254984045142017
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Example Outputs

ASCAT-ALL
ASCAT-WQF

CCMP

ERAS

Sentinel-1

MERA 125m ICS power density estimate
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MERA 125m wind speed (IWB buoy, wind farm AQIs)

ASCAT-ALL 125m wind speed (n = 5,509)
B - ®

CCMP 125m wind speed (n = 11,482)
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RMSE
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NEWA 150m wind speed comparison

ERAS 125m wind speed (n = 383,488)
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Interactive Wind Atlas

Selected Coordinate
Height: 125

Powior Denshy (200101 - 2016/12)

Bean 125m Wind Speed (Wonih of Year)
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Summary

Current Jupyter notebook outputs available at EOOffshore
website: https://ecoffshore.github.io

» Zarr store creation
» Processing and wind atlas prototype

» Executed using Pangeo Docker base image

Plan to release data sets, possibly via Pangeo Forge
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https://eooffshore.github.io
https://github.com/pangeo-data/pangeo-docker-images/tree/master/base-image
https://twitter.com/dgocallaghan
https://twitter.com/EoOffshore

