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See iea.org! 

 

• Specific Technology Collaboration 
Programs (in renewable energy): 

• Bioenergy TCP 
• Concentrated Solar Power (SolarPACES 

TCP) 
• Geothermal TCP 
• Hydrogen TCP 
• Hydropower TCP 
• Ocean Energy Systems (OES TCP) 
• Photovoltaic Power Systems (PVPS TCP) 
• Solar Heating and Cooling (SHC TCP) 
• Wind Energy Systems (Wind TCP)  
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• Task 51 Members: 
o AT, CN, DE, DK, ES, FI, 

FR, IE, PT, UK, US 



 
• Task 11 Base Technology Exchange 

• Task 19 Wind Energy in Cold Climates 

• Task 29 Mexnext III: Analysis of Wind Tunnel Measurements and 
Improvements of Aerodynamic Models 

• Task 30 Offshore Code Comparison Collaboration, Continued, 
with Correlation (OC5) 

• Task 39 Quiet Wind Turbine Technology 

• Task 40 Downwind Turbines 

• Task 41 Distributed Energy 

• Task 42 Wind Turbine Lifetime Extension 

• Task 51 Forecasting for the Weather-driven Energy System 

 

• See iea-wind.org! 

• Task 31 WAKEBENCH: Benchmarking Wind Farm 
Flow Models 

• Task 32 LIDAR: Wind Lidar Systems for Wind Energy 
Deployment 

• Task 36 Forecasting for Wind Energy 

• Task 25 Design and Operation of Power Systems 
with Large Amounts of Wind Power 

• Task 27 Small Wind Turbines in High Turbulence 
Sites 

• Task 37 Wind Energy Systems Engineering 

• Task 26 Cost of Wind Energy 

• Task 28 Social Acceptance of Wind Energy Project 

• Task 34 Working Together to Resolve the 
Environmental Effects of Wind Energy (WREN) 
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Highlights of IEA Wind Task 36 (2016-2021) 



Task 36 Web Presence 

https://www.youtube.com/c/IEAWindForecasting 
www.iea-wind.org/task36 

Website Channel 

https://www.iea-wind.org/task36


Task 36 (2016-2021) Key Accomplishments 
1. List of wind forecasting validation datasets 
2. Recommended Practices for Forecast Solution Selection: Versions 1 and 2 
3. Several publications that address origin, use and value of forecasting 

uncertainty information 
4. Publications that document 2 games/experiments that illustrate & analyze 

the value of probabilistic forecast information in human operational 
decision-making 

5. Community workshops 
o Forecasting state-of-the-art workshop 
o Minute-scale forecasting workshop 
o Task 36 end-user workshop 



IEA Best Practice Recommendations for  
the Selection of a Wind Forecasting Solution Version 2:  

Set of 4 Documents 

Part 1: Selection of an Optimal 
Forecast Solution 

Part 2: Design and Execution of 
Benchmarks and Trials 

Part 3: Evaluation of Forecasts 
and Forecast Solutions 

Part 4: Data Requirements for 
Real-time Applications 

Finalising now - also as book! 
Introduction: https://www.youtube.com/watch?v=XVO37hLE03M 



Elsevier OpenAccess Book 
PREORDER NOW! 
 
ISBN: 978-0-443-18681-3 

PUB DATE: November 2022 

LIST PRICE: $150.00  
DISCOUNT: Non-serials 

FORMAT: Paperback 

Editors: Corinna Möhrlen, John W. Zack, and Gregor Giebel 
 

https://www.elsevier.com/books/iea-wind-recommended-practice-for-the-
implementation-of-renewable-energy-forecasting-solutions/mohrlen/978-0-
443-18681-3 



Broad Overview of Uncertainty Forecasting 

DOI: 10.1109/MPE.2017.2729100  



Use of Probabilistic Forecasting 
• Open Access journal paper 
• 48 pages on the use of uncertainty 

forecasts in the power industry 
• Scope: 

o Definition  
o Methods 
o Communication of Uncertainty  
o End-user Cases   
o Pitfalls  
o Recommendations 

 
• Source: http://www.mdpi.com/1996-1073/10/9/1402/ 

http://www.mdpi.com/1996-1073/10/9/1402/


Evaluation of Probabilistic Forecasts 
• Review Paper by Blicher Bjerregård et al 

o Includes case studies 

• ”Our overall recommendation for evaluation of a 
multivariate probabilistic forecast is thus to apply 
VarS [Variogram score] to the full, multivariate 
forecast, while simultaneously evaluating its 
marginal densities by either univariate CRPS 
[Continuous ranked probability score] or LogS 
[Logarithmic score/log score], depending on 
whether the shapes of the tails are considered 
important (LogS) or not (CRPS). ” 

• Mathias Blicher Bjerregård, Jan Kloppenborg Møller , Henrik Madsen: An 
introduction to multivariate probabilistic forecast evaluation. Energy and AI 4 
(2021) 100058. https://doi.org/10.1016/j.egyai.2021.100058 
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Overview of Uncertainty Propagation in the Forecasting Chain 

• Conceptual paper on the origins and 
propagation of uncertainty through the 
forecasting chain  

• Applicable to wind and solar power 

• Published in Renewable and Sustainable 
Energy Reviews 2022 

• Recommendation: Next paper should use 
data and quantify the contributions 



How do Humans Decide under Wind Power Forecast Uncertainty 

Award-winning  
Poster at  

Wind Europe  
Electricity 2021 

• Paper & Poster by  
Corinna Möhrlen et al. 

• ”In the first part of IEA Wind Task 36 
initiative, a forecast game was designed 
as a demonstration of a typical decision-
making task in the power industry. The 
game had been played by 120 
participants. We will discuss the results of 
our first experience with the experiment 
and introduce some new features of the 
second generation of experiments as a 
continuation of the initiative.” 

 
• Möhrlen, C., Giebel, G., Bessa, R.J., and 

Fleischhut, N.  How do Humans decide 
under Wind Power Forecast Uncertainty 
— an IEA Wind Task 36 Probabilistic 
Forecast Games and Experiments 
initiative, Journal of Physics: Conference 
Series, Volume 2151, WindEurope Electric 
City 2021 23/11/2021 – 25/11/2021 
Copenhagen, Denmark,  DOI: 
10.1088/1742-6596/2151/1/012014 

https://iopscience.iop.org/article/10.1088/1742-6596/2151/1/012014
https://iopscience.iop.org/article/10.1088/1742-6596/2151/1/012014


A Decision-making Experiment under Wind Power Forecast Uncertainty 

• Paper by Corinna Möhrlen et al 

• ”In the framework of an IEA Wind Task 36 
workshop, the experiment aimed to 
investigate existing psychological barriers 
in the industry to adopt probabilistic 
forecasts and to better understand human 
decision processes”.  

• ”The focus was on a decision-making 
process dealing with extremes that can 
cause high cost....” 

• Möhrlen, C., Bessa, R. J., & Fleischhut, N.(2022). A decision-making 
experiment under wind power forecast uncertainty. Meteorological 
Applications, 29( 3), e2077. https://doi.org/10.1002/met.2077  



Minute-scale Forecasting Workshop 
• Workshop with Task 32 Lidars at Risø 12/13 June 2018.  
• How to use Lidars, Radars or SCADA for very short-term forecasts 
• Target: 30 sec – 15 min look-ahead. 
• Slides available from workshop website. 
• Complete workshop on YouTube. 
• Summary paper in Energies journal. 

 



WP3 End-user Workshop in Glasgow 
“Maximising Value from State-of-the-art Wind Power Forecasting Solutions” 
                        hosted by Jethro Browell at Strathclyde University, Glasgow, 21 Jan 2020 

• Talks by academia and industry (e.g. UK National Grid, WindPoint, UStrathclyde ) 
• Open Space discussion on RP, data and forecast value 
• First Game introduced on value of probabilistic forecasts  

(see https://iea-wind.org/task51/task51-work-streams/ws-decision-making-under-uncertainty/ 

• Streamed on YouTube: https://www.youtube.com/watch?v=1NOIr7jIuXI 
 
 



Handouts 
• 2-page handouts: quick overview of major results 
• 3 currently available; can be obtained from: 

http://www.ieawindforecasting.dk/publications/po
sters-og-handouts 

Task 36  
Overview 

Forecast Solution 
Selection 

Uncertainty and 
Probabilistic 
Forecasting 

http://www.ieawindforecasting.dk/publications/posters-og-handouts
http://www.ieawindforecasting.dk/publications/posters-og-handouts


IEA Wind Task 51: Forecasting for  

the Weather Driven Energy System 
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Overview of Task 51:  
Forecasting for the Weather Driven Energy System 

• ”Relaunch” of Task 36 

• Framework conditions have changed since first phase of Task 36: RES is 
not small addition to system, but IS the system; sector coupling is critical 

• New challenges for new forecast horizons (e.g. seasonal forecasting…) 

• Needs strong collaboration with related TCPs (solar, hydro, hydrogen…) 
and related Tasks (Integration, Lidar, Farm Flow Control, Hybrids, …) 

• Data markets coming into focus 

• 4 public workshops: State of the Art (2022), Seasonal Forecasting (2023), 
Minute-scale Forecasting (2024) and Extreme Power System Events 
(2025). 
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Overall Structure of Task 51  



• Work Streams 
Work Streams: WP1 Weather WP2 Power WP3 Applications Deliverable #, Due Collaboration 

Atmospheric physics and 
modelling (WP1) 

    List of experiments and 
data 

D1.1, Ongoing WMO, PVPS T16 

Airborne Wind Energy 
Systems (WP1) 

    Presentations on 
workshops 

Part of D2.1 Task 48 Airborne Wind 
Energy 

Seasonal forecasting (WP1)     Workshop / Paper D1.6 / M19 Hydro TCP, Hydrogen 
TCP, Biomass TCP 

State of the Art for energy 
system forecasting (WP2) 

  
  

  Workshop / Paper 
  
RecPract on Forecast 
Solution Selection v3 

D2.1 / M7, M12 
  
M2.1 / 
M36 

PVPS Task 16, Hydro 
TCP, Hydrogen TCP, … 

Forecasting for underserved 
areas (WP2)  

    Public dataset D2.4 / M24 WMO 

Minute scale forecasting 
(WP2)  

    Workshop / Paper D2.5 / M31, M36 Wind Tasks 32 Lidar, 44 
Farm Flow Control and 50 
Hybrids 

Uncertainty / probabilistic 
forecasting (WP3) 

    
  
  
  

Uncertainty propagation 
paper with data  
 
RecPract v3 

D 2.6 / M42 
  
  
M48 

PVPS T16 

Decision making under 
uncertainty (WP3) 

Training course 
Games 
 

M12 
M18 
 

Extreme power system 
events (WP3) 

    Workshop D3.6 / M42 Task 25, ESIG, IEA ISGAN, 
PVPS T16, G-PST 

Data science and artificial 
intelligence (WP3) 

    Report D2.3 / M30   

Privacy, data markets and 
sharing (WP3) 

    Workshop / Paper 
Data format standard 

D3.5 / M15 ESIG 
IEEE WG Energy 
Forecasting 
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http://www.iea-wind.org/task51/ 

http://www.iea-wind.org/task51/
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State of the Art and Research Gaps Workshop, Dublin 2022 

• Personal and online some 60 participants 
• Slides and video on https://iea-wind.org/task51/task51-work-streams/ws-

state-of-the-art-for-energy-system-forecasting/ 

• Journal paper being worked on 

https://iea-wind.org/task51/task51-work-streams/ws-state-of-the-art-for-energy-system-forecasting/
https://iea-wind.org/task51/task51-work-streams/ws-state-of-the-art-for-energy-system-forecasting/


Task 51 Web Presence 

https://www.youtube.com/c/IEAWindForecasting 
www.iea-wind.org/task51 

Website Channel 
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Follow us at: 
www.IEA-Wind.org/task51 or  
www.IEAWindForecasting.dk  

The IEA Wind TCP agreement, also known as the Implementing Agreement for Co-operation in the Research, Development, and Deployment of 
Wind Energy Systems, functions within a framework created by the International Energy Agency (IEA). Views, findings, and publications of 
IEA Wind do not necessarily represent the views or policies of the IEA Secretariat or of all its individual member countries. 

Get in touch with the operating agents of the task: 
Gregor Giebel    Caroline Draxl 
grgi@dtu.dk              caroline.draxl@nrel.gov 

 

 

 

https://www.iea-wind.org/task51
http://www.ieawindforecasting.dk/
mailto:grgi@dtu.dk
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