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Timeline

• First phase 2016-2018.
• Phase II content currently under discussion.
• To run from 2019-2021.



Minute scale forecasting

• Slides available from 
workshop website

• Complete workshop on 
YouTube.

• How to use Lidars, Radars or 
SCADA for very short term 
forecasts

• 30 sec – 15 min.
• Workshop at Risø last week.
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WP1 Meteorology
Lead: 
• Helmut Frank, DWD
• Will Shaw, PNNL

Mission:
To coordinate NWP development 
for wind speed & power 
forecasting

https://share.dtu.dk/sites/IEAWindForecast_140650/Participant%20Images/Frank_Helmut.jpg
https://share.dtu.dk/sites/IEAWindForecast_140650/Participant%20Images/Shaw_William.tif
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WP2 Benchmarks

Lead: 
Pierre Pinson, DTU Elektro
Jakob Messner, DTU Elektro
Bri-Mathias Hodge, NREL
Caroline Draxl, NREL

https://share.dtu.dk/sites/IEAWindForecast_140650/Participant%20Images/NWTC127.JPG.jpeg






IEA Task 36 WP2.1
FORECAST SOLUTION SELECTION AND TRIAL/BENCHMARK EXECUTION
• Purpose:

– Develop a global industry reference 
document to assist companies, 
governments, academics on how to select 
a forecast provider and conduct a 
benchmark or trial

– Document best practices to yield a 
forecast that will provide the most value 
to the end-user

– Ultimately, reduce renewable energy 
integration costs

DECISION SUPPORT TOOL



IEA Task 36 WP2.1
FORECAST SOLUTION SELECTION AND 
TRIAL/BENCHMARK EXECUTION

• June 2018 Status:
– First draft developed with 

input from experts in the 
field

– WP2.1 Lead presented and 
received feedback from IEA 
ExCo in May 2018

– Further input being solicited

Draft 
Objectives

Expert 
Contributions

ExCo

Draft 
Document   

Solicit 
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Incorporate 
Feedback

WP 
Lead 
Revi
ew

Final Draft ExCo



• Content Examples:
– Decision Support Tool to find best path for 

appropriate solution
– Summary trial/benchmark checklist for all 

end-users
– Appendices with 

• meta-, historical-, and real time-data 
details to make communication more 
efficient

• Forecast file format sample
• Questions to ask in RFI/RFP

– Detailed steps during the three main phases 
of a trial: preparation, during, and post-trial

IEA Task 36 WP2.1
FORECAST SOLUTION SELECTION AND TRIAL/BENCHMARK EXECUTION



Recommended Practice on 
Forecast Solution Selection



End user

Image sources: DWD, WAsP,  Joensen/Nielsen/Madsen EWEC’97, Red Electrica de España.
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WP3 Advanced Usage

Lead: 
George Kariniotakis, Mines ParisTech
Corinna Möhrlen, WEPROG



15th Int. Workshop on Large-Scale Integration of Wind Power 
into Power Systems as well as on Transmission Networks for 
Offshore Wind Farms, Vienna, 15 - 17 November, 2016

15th Int. Workshop on Large-Scale Integration of Wind Power into Power Systems, Vienna, Nov. 2016



Use of probabilistic forecasting
Open Access journal paper
48 pages on the use of 
uncertainty forecasts in the 
power industry

Definition – Methods –
Communication of 
Uncertainty – End User Cases 
– Pitfalls - Recommendations

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

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


Broader paper on uncertainty forecasting

DOI: 10.1109/MPE.2017.2729100



D3.3
Webinars to inform users about outcomes of 
tasks 3.3 – 3.6

Watch this space!



PRESENTATION SLIDES
ESIG Forecasting Workshop

Session 8 
Jethro Browell 

(presented by Corinna Möhrlen)
June 2018

St. Paul, MN, USA

Data Science for Environmental 
Modelling and Renewables

- A Massive Open Online Course -

supported by



Course Outline
Week 1: Introduction
Week 2: R Bootcamp
Week 3: Patterns in temporal data
Week 4: Patterns in spatial, spatio-temporal and network data
Week 5: Open data, Citizen Science and Twitter
Week 6: Wind and Solar Power Forecasting

Data Science for Environmental 
Modelling and Renewables
A Massive Open Online Course
6 Weeks, Equivalent to 5 ECTS Credits

Hosted on:

Funded by:

supported by



Week 6: Wind and Solar Power 
Forecasting
By the end of the week participants will be able to:

• Explain the principles of numerical weather 
prediction and make informed use of such data

• Produce basic deterministic and probabilistic 
wind and solar power forecasts

• Explain and apply the principles of forecast 
evaluation

Video Content
30-60 Minutes of video comprising a short lecture and 
interviews with forecast users.

Content Pages
1. Overview of the model chain: NWP → 

Physical/Statistical Model → Use and Evaluation
2. Numerical Weather Prediction: Basic Principles
3. Tools and methods in R
4. Deterministic Wind Power Forecasting
5. Principles of Deterministic Forecast Evaluation
6. Deterministic Solar Power Forecasting
7. Introduction to Probabilistic Forecasting
8. Producing Probabilistic Forecasts
9. Principles of Probabilistic Forecast Evaluation
10. Best Practice for Users of Commercial Forecasts

supported by



Website: www.ieawindforecasting.dk



Discussion

Recommended Practice on 
Forecast Solution Selection



1. Forecast Value

1A. For end users: how do you value forecasts, and do you consider costs vs. benefits of forecasting when making 
decisions on forecast solution selection?

1B. How is the value of forecasting and value assessment evolving as wind and solar penetrations continue to get 
even higher? 

- Have people in very high penetration areas noticed that there is a change in emphasis away from 
traditional metrics to other measures of forecast value?

1C. What examples are there of regions where the incentives to improve forecasts are there such that end users 
are willing to pay more for targeted or improved performance? In other words, are there examples where the risks 
are put on the appropriate entity such that there is quantified incentive to improve forecasts?



2. Forecast Solution Selection

2A. Which information do end-users/consultants feel they are missing when they start looking for forecasting 
solutions?

2B. How important is the relationship between end-user and forecaster in the changing environments? How much 
are end-users engaging with forecasters to find new solutions?

2C. What is the experience with met measurements and their value in forecasting solutions?



3. Assessing Forecast Performance

3A. What are the most challenging points in the verification of forecasts from end-users and forecaster’s 
perspective:

Would a public verification platform and/or public code be welcomed (e.g. IEA wind forecast benchmark) ?
What are the challenges when interpreting statistical metrics with business values?

3B. What are the most challenging points in the evaluation of forecasts methodologies - from end-users and 
forecaster’s perspective:

How much interest do forecast users have in understanding forecast methodologies and their relative 
performance?
Would specific test cases that forecasters supply their results to be sufficient as a test of methodologies?
How should theoretical information be accessible (public reports, peer reviewed journals, technical 
documentation, standard, guideline) ?



4. Best Practices and Standards

4A. What kind of documentation format (standard, guideline/recommended practice/technical report form, fact 
sheets (short), etc...) do end-users/consultants wish to have in order to have objective guidance for:
• pre-selection or qualification of forecasting solutions
• evaluation and verification of forecast performance
• design and execution of trials and benchmarks

4B. What is most needed in terms of standardization from an end-user's perspective and a forecaster's 
perspective?

4C. Other than metrics and data, are there other areas that could be suitable for standardization?

4D. How do we get the word out to the industry at large about the existence of the IEA documentation?

4E. How do we insure the greatest likelihood of industry adoption of the best practices documentation? e.g., 
Conferences, Publications, Social Media? Others?



Discussion points

1. Forecast Value

2. Forecast Solution Selection

3. Assessing Forecast Performance

4. Best Practices and Standards



Future topics



Wind power forecasting: IEA Wind Task 36 & future research issues
G Giebel1, J Cline2, H Frank3, W Shaw4, P Pinson5, B-M Hodge6, G Kariniotakis7, J Madsen8 and C Möhrlen9

Published under licence by IOP Publishing Ltd 
Journal of Physics: Conference Series, Volume 753, B. Wind, wakes, turbulence and wind farms 

http://iopscience.iop.org/journal/1742-6596
http://iopscience.iop.org/volume/1742-6596/753
http://iopscience.iop.org/issue/1742-6596/753/3


Collected Issues
Nowcast (especially for difficult situations, thunderstorms, small lows, …)
Sub 1 hour temporal resolution
Meteorology below 1km spatial resolution
Stability issues, especially with daily pattern / (Nightly) Low level jets
Icing  
Farm-Farm interaction / quality of direction forecast
Short-term ensembles 
Ramps and other extremes
Spatio-temporal forecasting
Rapid Update Models (hourly, with hourly data assimilation)
Use of probabilistic forecasts and quality of the extreme quantiles
Do DSOs need different forecasts than TSOs?
Penalties for bad performance? Incentives for improved perf.?
Seasonal forecasting? What’s the business case?
Data assimilation (with non-linear Kalman filters, 4D Var, …)
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5. Anticipated Changes in the Need/Value of 
Forecast Information
5A. Which direction do end-users and forecasters expect for the next few years in terms of forecast time intervals 
(1min, 5min, 10/15min, hourly, ...short-term, ultra-short-term) and long-term (7 days, 10days, 2 weeks ) - and what 
do they expect is required to get there.

5B. How do we line up incentives to improve forecasts with the right end users, and how can they evaluate 
different solutions from a cost/benefit perspective?

5C. How can the renewable energy forecasting community emphasize and work closer with the international 
modeling centers to include energy forecast metrics in NWP model upgrades?



6. Measurement Data: Value and Access

6A. What is the experience at end-users regarding meteorological measurement requirements in the grid code - is 
it important for the future with higher penetration levels or only in high-wind speed regions ? (End-user and 
forecaster that have experience)

6B. Data sharing models to create historical resource data across renewable plant build-out areas. That is, creating 
an open-source wind / irradiance database for benchmarking and/or new wind forecast setup.

6C. Related to above two topics: should there be an IEA Task 36 effort to setup a growing met tower data history 
for wind forecasting improvements (R&D, industry, and NWP modeling center usage)?



7. User Education

7A. To what degree should forecast user education be focused on practical issues such as forecasting solution 
selection, value of different data inputs, relative performance of methods, evaluation protocols, etc.?

7B. How do we better educate end users on what is possible from forecasts? Rather than just giving them an end 
result, how do we ensure they know the range of information (i.e. solutions) available to them?



Future topics for phase II

5. Anticipated Changes in the Need/Value of Forecast Information

6. Measurement Data: Value and Access

7. User Education



Regular Task meeting Friday, 
here in the hotel.

Streaming will be available.

Task meeting Friday

Tentative agenda:
08:30 Introduction (Gregor Giebel)
09:00 WP1 (Helmut Frank)
10:00 WP2, hereunder the Best Practice on 
the Forecast Solution Selection Process. 
11:30 WP3 (Corinna Möhrlen)
12:30 Lunch
13:30 IEC 63043 TR (Feng Shuanglei)
14:30 New topics for second round 
(Gregor and WP leads)
16:45 AOB
17:00 Close of meeting



Gregor Giebel
DTU Wind Energy, 
Frederiksborgvej 399, DK-4000 
Risø
grgi@dtu.dk
Cell: +45 4056 5095

Thank You!!

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.

mailto:grgi@dtu.dk
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