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Tribute to John Zack in a nutshell

non judgemental
pi O neer
h umble
| n spirational
wi z ard
we a ther & energy
Cc ompassionate
teamwor Kk er

...in the wind's whisper,
John’s legacy forever
flows through our
community...

John can be called out a true pioneer in the field of
meteorology and energy. We, his colleagues, often
thought of him being a wizard for his uncanny ability to
see the bigger picture in the complexity of weather
and energy systems. He was not only able to see how
weather and climate trends develop, but also how they
challenges the electric grid and how we can mitigate
challenges with forecasting tools to harness as much of
the energy produced by renewable resources. Despite
his remarkable achievements in meteorology as well as
the developments in the energy transition from small to
large amounts of renewable energy on the grid, he
always remained humble, always ready to listen and
learn from others.

John’s non-judgemental attitude made him a
compassionate friend and an exceptional
teamworker. He inspired everyone around him, not
just through his own groundbreaking work, but also
through his kindness and willingness to support others.
His inspirational journey shows that with empathy and
collaboration, it’s possible to change the world for the
better.



IEA Wind Task 34 “Wind Energy
Forecasting” (2016-2021)

d |

IEA Wind Task 51 “Forecasting for the
Weather Driven Energy System”

iea wind (eSS ]

EX _-
6 R
non- j udgemental
pi 0 neer ®
h umble 4 ng . -
H 1 / gfl IEA Wind Recommended
I n Splratlonal - — § Practice for the Implementation

W| Z ard - S of Reneu’fable Energy
. Forecasting Solutions
we ather & energy --
- c ompassionate
] teamwor k er

John has been chairing and/or
presenting since 2018 at 30
workshops and conferences and
been part of 10 publications, the
largest effort the editing and writing of
k9 the IEA Wind Recommended Practice
for the Implementation of Renewable
Energy Solutions, published as an
Open Access Book in 2022.



https://iea-wind.org/task51/task51-work-streams/ws-seasonal-forecasting/
https://iea-wind.org/task51/task51-work-streams/ws-seasonal-forecasting/

Task 51: Forecasting for the weather-driven Energy System

iea wind

IEA

international
energy agency

WWWw.iea.org

* Task 51 members (12)

Task 51 homepage: . .
https://iea-wind.org/task51 iea-wind.org ® AT, CN, DE, DK, ES, FI,

FR, IE, PT, SE, UK, US

iea-wind.org/
task51

About Task 51
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https://iea-wind.org/task51
https://iea.org/
https://iea-wind.org/
https://iea-wind.org/task51
https://iea-wind.org/task51

IEA Wind Task 51 Work distribution

Task Work is divided into 3 work packages:
WP1: Weather Prediction Improvements

WP2: Power and Uncertainty Forecasting

WP3: Optimal Use of Forecasting Solutions

iea wind

Power and Uncertainty

PR

e 'y
I A AVAVA v,
! #f#‘% ‘%’%?'a
"%vmu’.

Weather Prediction
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iea wind

Forecasting for Wind Energy

2016-2018 2019-2021

T36 T36
2022-2025 2026-2029

Phase Phase
1 2

Redefinition

Forecasting for the weather-driven
Energy System



{‘ IEA Wind Task 51 Work distribution — phase 1

iea wind

Work Streams: WP1 Weather WP2 Power WP3 Applications
meodelling (WP1)

Sysemenen o S

Systems (WP1)

State of the Art for energy
system forecasting (WP2)

Minute scale forecasting

(WP2)

Data science and artificial

: intelligence (WP3)

Extreme power system
_events (WP3)

Uncertainty / probabilistic
forecasting (WP3) &

for underserved areas |

;Decision making under
|uncertainty (WP3)

. Privacy, data markets and

sharing (WP3)

Value of forecasting (WP3)

Modelling & data

assimilation

secoratioreastrg WP T

- workshops

Platform

Publications

Collaborations

WMO, PVPS T16

IEA Task 48 Airborne
Wind Energy

Hydro TCP, Hydrogen
TCP, Biomass TCP

PVPS Task 16, Hydro
TCP, Hydrogen TCP,
IEC SCBAWG2, ...

Wind Tasks 52 Lidar, Task
44 Farm Flow Control and
50 Hybrids

PVPS Task 16

Task 25, ESIG, [EA ISGAN,
PVPS T16, G-PST, DESTINE

Verification

ESIG, IEEE WG Energy
Forecasting, PVPS Task
16, IEC SCBAWG2

EMS, WEMC, WEXICOM

PVPS Task 16, Wind
Tasks 52 Lidar, DestinE,
IEC SCBAWG2

PVPS Task 16



Forecasting for the weather-driven
Energy System

’ 1
* to suceeed with the energy

transition, we need to close the gap
betweewn research and valvgstrg
applications,,,

b
00 A
... complex systems require /
— Structured solutions A 3
— Cooperation on all levels / \(.
— a holistic view for solution development M AP



IEA’s take on the VRE integration development:
Introduction to iea’s VRE integration phases

1ed

Phases of VRE integration framewor k

Low phases High phases

Full presentation
available here:
Integrating Solar and Phase 1: VRE has no significant
Wind - Global experien impact at the system level

ce and emerging challe

nges - launch webinar - :
Event - IEA Phase 2: VRE has a minor to Phase 5: Significant volumes of

moderate impact on the system surplus VRE across the year

Phase 4: VRE meets almost all
demand at times

https://www.iea.org/events/int
egrating-solar-and-wind-global- Phase 3: VRE determines the
experience-and-emerging-chall
enges-launch-webinar

Phase 6: Secure electricity supply
almost exclusively from VRE

operation pattern of the power
system

VRE = variable renewable energy

NOTE: Phases are not to ) S ) )
- The framework allows policy makers to identify VRE integration measures that need
be understood as to be prioritised at each phase to ensure its timely implementation.

decarbonisation measure, but
as integration challenge !!!

© Slide and information with kind permission from IEA, Javier JORQUERA


https://www.iea.org/events/integrating-solar-and-wind-global-experience-and-emerging-challenges-launch-webinar
https://www.iea.org/events/integrating-solar-and-wind-global-experience-and-emerging-challenges-launch-webinar
https://www.iea.org/events/integrating-solar-and-wind-global-experience-and-emerging-challenges-launch-webinar
https://www.iea.org/events/integrating-solar-and-wind-global-experience-and-emerging-challenges-launch-webinar
https://www.iea.org/events/integrating-solar-and-wind-global-experience-and-emerging-challenges-launch-webinar
https://www.iea.org/events/integrating-solar-and-wind-global-experience-and-emerging-challenges-launch-webinar
https://www.iea.org/events/integrating-solar-and-wind-global-experience-and-emerging-challenges-launch-webinar
https://www.iea.org/events/integrating-solar-and-wind-global-experience-and-emerging-challenges-launch-webinar
https://www.iea.org/events/integrating-solar-and-wind-global-experience-and-emerging-challenges-launch-webinar

IEA’s take on the VRE integration development:

30
[ ] , [ ]
Introduction to iea’s VRE integration phases 12a
Selected countries in phases of VRE integration, 2023-2030
Phase 6
Legend : ase
e 2030 .E pe : Phase 5
o
A 2 e © o o o
2023 LLEJ 6 o 3 ® i 44 4| Phase 4
id ® @ ® A
=z e o ® i A A Phase 3
g ® o o A 'y
@ « A A Phase 2
i A F A
A Phase 1
NOTE: Some countries e_:. oc; .; (;; -\q; S . ' D \~\ ' <e'> o \' S @ \o t;
. & A & S 6\ \\'b & ¥ \b'?’ S LSS &S
are in low phases due e @‘f‘gb%o\g@?‘ & © ~l~\\\ A §_¢» 6‘?}{« N @

to hydro power
prevalence — not
necessarily because
they are not far
enough in the
decarbonisation!!

)
42023 2030

Some countries are currently classified at high phases with high wind penetration,
but more systems will be at high phases by 2030, driven by solar PV penetration.

© Slide and information with kind permission from IEA, Javier JORQUERA



large-scale Wind Energy Systems

From groups of single wind turbines to a

Penetration level: From 0.4% wind .... >40% wind in electric grids 1@ Wind

...2000 ...2025
oy = e
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https://www.weprog.com/

\‘ (‘ Need for more Signal-processing Research

iea wind
@ Remote sensing device’s volume based measurement with height is of advatage

€&  Availability of “trustworthy” data from remote sensing devices deteriorate with height...

SODAR - LIDAR

'\\ E:: fecho w

E \ /;:2 ; .%mo ; :

B, = :

: Cgc,';'.ff;'.i_\\-.:--\ | See TALK by Johan Arnq\'./£t=C° Laser ==
\ /’ Ses§|on 10D Forecastingmm eib

?sodar ﬂ
unit
* avatablty (%1 = 0 10 2 3 4 s & 7 8 s 10

Availability [%)

-->The aim of signal processing research is to enhance availability & trustworthiness
.. and make instruments fit-for-purpose



ational Phase Market Phase

3 Example 1: Meaning of a “holistic” view:
ieawind yncertainty Propagation throughout

Planning Phase

iction Un

the entire model chain

The publication served to

throughout the chain of forecast modelling:

* Uncertainty sources
* Uncertainty mitigation approaches
* Uncertainty validation approaches

for each type of uncertainty source from
planning phase —» operation phase » market phase

Uncovering wind power forecasting uncersainty origins and
devekpment thagh the whole metellisg chai

Yoot Mk, e Gl 5k Kby

OpenAccess Download:

https://www.sciencedirect.com/

science/article/pii/S136403212

2004221

R e i

o
o
]
o
(=]
=

=

bt
I
o
o
=
=]
=

Historical Wi
M strictions

Maodel Version Differences
Level ol Adequacy

Wind Climate

Data v; 2

Representativeness

Mumerical Weather Prediction (NWP)
Assimilation
Model Limitations
Phase Errors
Ensemble - Spread

1 ) Defl ne Wind Resource

2) describe Long Term Correction

3) reVIeW ___Input Data Uncertainties
Historical Data Real-time Data

Missing data
Actuality
Contamination/ Noise

Master Data
Coordinates
Turbine Data
Layout
Orography/ Landscape

Wind-to-Powe

Physical

Transparency

Policy / Law — Data Access
nfidentality

Uncertainties

del

Wakes
Power Curve
Physics

(Building the model)

Machine Learning

(Using the model )

Algorithm Over-/ Underprediction
Model setting  Llnput completeness / Substitution
Inputs Black Box

Compuling resource

Delivery
Condition of Wind Turbine
Turbine Availability
Turhine Performance
Variation



https://www.sciencedirect.com/science/article/pii/S1364032122004221
https://www.sciencedirect.com/science/article/pii/S1364032122004221
https://www.sciencedirect.com/science/article/pii/S1364032122004221

Workstream Uncertainty :
Uncertainty Propagation throughout the model chain with real data

PHASE | PHASE Il | PHASE I1li
2022-2023 | 2024-2025 | 2025...
| nline |
tool “ | Verification |
1 Uncertainty \ ?““g \‘ eh“it
Quantification | ‘ ' Y e Publication
with test data | |

|
R- sefs =
verify - |

according to |

=P

\
tool == Ny |
2022 UQ . ' Discussion & testing of |

tool publication verification platform - Discussion & writing of

publication with most
~ suitable test cases

[
Uncovering wind power forecasting uncertainty sources and their propagation through the whole modelling chain a
https://www.sciencedirect.com/science/article/pii/S1364032122004221

iea wind



https://www.sciencedirect.com/science/article/pii/S1364032122004221

,(fd Validation & Verification
o code examples

Examples developed within the
IEA Wind Task 36 and Task 51:

WE-validate
Available on GitHub:
Use Case: Demo Jupyter Notebook (U.S. Mountain Wave case):

Existing metrics: RMSE, cRMSE, mean bias, mean absolute error
Existing plots: time series, histogram, scatter plot

WE-validate-preb — R-package for probabilistic verification
Renamed on Github: evalprob4cast
Existing metrics: CRPS, Brier Score, ROC curve, Histograms,
Reliability Diagram, Contingency table _
Existing plots: time series, historgrams, ROC curve, CRPS EM-’“—';“;
ection .
Available on GitHub: https://github.com/jbrowell/evalprob4cast B secssment of
Publication:



https://github.com/joejoeyjoseph/i-validate/
https://nbviewer.jupyter.org/github/joejoeyjoseph/i-validate/blob/main/notebooks/demo_notebook.ipynb
https://www.sciencedirect.com/science/article/pii/B978044318681300026X#s0040
https://github.com/jbrowell/evalprob4cast
https://doi.org/10.48550/arXiv.2504.03544

Challenges for Energy Forecasting

iea wind

IEEE.oty | IEEE Xpiore Digitol Library | |EEE Standards  [EEE Spectrum | More Sites m W Llogin  CresteFree Account g

lEEEDGtGPOft DATASETS ~ SUBMIT A DATASET ~ COMPETITIONS ~ SEARCH & IEEE

Hybrid Energy Forecasting and Trading Competition

02MH2024 1o 05182024

1896 views
6525 downloads

Jethro Browell @ (University of Glasgow)
= - Sebastian Haglund [rebase.energy) ateg Machine Learning
BT Henrik Kilvegren [rebase energy) Power and Energy

prig!
i y R Ene rg Edoardo Simion| (@rsted) eseplind
: FO I‘ecastlng & Tra d cfcardoge%a 3 tIN.ESCTEC] Financial
1 Wang @ (University of Hong Kong) W Energy Forecasti " di
7 — Bl e M @ nated) yWor nergy Forecasting, energy trading
Competition

Jethro Browell

Orsted '™ iEEE st updated Sun, D4/27/2025 - 12:23
10.21227/5hn0-8091

@rsted

rebase energy

rebase Stack - Ask questions here
Getting Started Example (GitHub)
AP| Cnline Documentation

ABSTRACT COMPETITION DATASET FILES
Forecasting production from wind and solar power plants, and making effective decisions under forecast uncertainty, are essential capabilities in low-carbon -
anergy systems, This competition imvites participants to develop state-of-the-art forecasting and energy trading technigues to accelerate the global transition |_'_| dwd_icon_ew_20200920_20231027 2ip (Size: 314.58 MB)
net-zero and o win a share of $21,000 in prize money. It aims to bridge the gap between academic and industry practice, introduce energy forecasting o
@IEnges to new communities, and promote energy analytics and data sclence education. |_'_| necep_gls 20200920 20231027 2ip (Size: 329.16 MB)

https://ieee-dataport.org/competitions/hybrid-energy-forecasting-and-trading-competition



https://ieee-dataport.org/competitions/hybrid-energy-forecasting-and-trading-competition

(’ Extreme Power System Events

iea wind

April 28, 2025
Iberia blackout

Resilience of the power system has many faces
* impact changes with penetration levels > 30% of Renewables
* Can forecasts mitigate impact?
* Grid resilience must now be treated as an economic imperative

Definition of Extremes are dependent on impact
* How can we cooperate on critical conditions ?
* What time-scales do we need for mitigation strategies
across dicipines?
Collaboration across diciplines
* Multi-diciplinary task requires multi-diciplinary task force grou
* Meteorologists
* Energy Meteorologists
* Grid operators and Power Engineers
e Traders and Markets
* Policy Makers
* Governments



<4

NEWS iea wind
iea-wind.org/task51

o
¢+ DWD, Offenbach/Frankfurt, Germany
30t September - 1% October 2025

httDs://iea—wind.orq/2025/02/14/iea—wind—task—51—workshop—on—extremes—in—the—power—svstem/

Agenda topics:

 Definition and associated differences of extremes in
meteorology and the power system

* Forecasting tools to mitigate Extremes in the power system

* AI and Cybersecurity in Extreme situations
23


https://iea-wind.org/2025/02/14/iea-wind-task-51-workshop-on-extremes-in-the-power-system/
https://iea-wind.org/task51

(‘ Where are the gaps ... ?

iea wind

Questions posed to 120 participants in an IEA Wind Task 51 workshop in Vienna in 2024

How do you deal with uncertainty in
weather forecasts at the moment?

Persénliche Interpretation der Prognosr
Sicherheitsvorkehrungen
Hedging Wahrscheinlichkeiten abschitzen ~ Gut

Understanding the pattern Zusétzlicher Input Verschiedene Prognosen u Quellen

jacke einpacken
Kein Ausweg Vorsorge Nicht gut
Geid Proaktiv Ensembles Gut feeling | worstcase tiefmi

Reserve schaffen

' Model comparison aphrhel:
Not at all- ‘
Risikostreuun P i Ignorieren
= “"9 " Quantifizieren Use experience e
¢ multi anbieter ~ Kommunikation
Kommt drauf an i
Zuwenig Probabilistische Prognose
Vergleich von Prognosen . mehreren Modelle betrachten

Kenn mined aus Wird als Unsicherheit dargestelit Improvisieren
Verschiedene Szenarien Betrachten Erfahrungen einbringen
Plan B (Arbeitspuffer) haben

Al makes forecasting easier and faster. If you (would) get
high-resolution forecasts from Al — how important is
uncertainty and transparency ?

(1=not at all, 5=very important)

.
-
%
1%
1% 2%
1 2 3 4 5

iea wind



(‘ Where are the gaps ? ....WS Decision-making under Uncertainty

iea wind

“Probabilistic Forecasting Games & Experiments” initiative:
2" Experiment Evaluation

Results that are worth looking into... __

Risky 0
Participant scores All Safe 27.000
* ~80% of participants did not reach a score > “all-safe” Chance level 13.750
* ~42% reached a score > “chance level”’ < “all-safe” Gods eye 55.000

* ~17% reach exactly “all safe” - only 1% played safe!
* ~40% had a score < “chance level”

Take away:
Teaching, use-cases and industry recommendations are necessary for the industry

to deal with weather uncertainty impacting the energy transision!




(‘ Where are the gaps ... ?

iea wind
Question posed to 60 participants in an IEA Wind Task 51 Workshop Forecasting for
Extremes in the Power System at the German Weather Service last week ...

What is the most important application for you (related to power system
extremes) that you would like AI to help with?

Define Extremes for energy sector Downs aling
Price forecasting  EXtreme weather forecasting ~ Al9°trading
: ‘ Weatherh Modell
Wind forecasting forecast O O Evaluation

Reduce uncertainty

Quantify losses Short-term forecasts

Understand limitations

Downscaling e e — Writing code  Understanding complex interactions

Short and long term wind_solar forecasts  forecasting residual load Predictiv maintenance

a model understanding the system as a whole

iea wind



o Where are the gaps ... ?

Question posed to 60 participants in an IEA Wind Task 51 Workshop Forecasting for
Extremes in the Power System at the German Weather Service last week ...

What comes to your mind, when you think about forecast uncertainty in
energy markets?

Revenue loss
Large price spread

Losses Weather ENnsembles

Unavoidable Difficult

RiSk Costs Stress

Time to get rich af Price

Needs to be tackled interesting Risk/ch
isk/chance

Money loss VRE

Impact Hmm  oost

Profit and loss uncertainty



(, Task 51: Forecasting for the Weather-Driven Energy System

iea wind

What are the most important topics to
cover in the next phase of the task ?

Poll result

at a task 1%, usage
.. = 3 seasonal forecasts

meeting In s O value of forecasts

2021 when 5 O probablistic forecasts "

: - ; L ecision support
preparing for S il
the next 4?;‘ machine learning
S e probabilistic
task yielded certainty
this word standard cases and valida t t
cloud.... mid-long term forecast u n Ce r G I n y

virtual data hub
stonuo. dise terr mnology value of forecasting
uncertainty analysis
standards forecast value
validation forecastgames

iea wind



{‘ IEA Wind Task 51 Work distribution — new phase 2 ....

iea wind

Work Streams:

9 workstreams

WP1 Weather WP2 Power WP3 Applications

Atmospheric physics and
modelling (WP1)

Airborne Wind Energy
Systems (WP1)

Minute scale forecasting
(WP2)

Uncertainty quantification
and forecast evaluation
(WP2)

Decision making in
integrated forecasting
(WP2)

Data policies, markets and
sharing (WP3)

Forecasting challenges and
extreme power system
events (WP3)

*I
* Wl *
B3 KX B2 B

W
® V- |
Modelling & data
assimilation

\

- workshops

Platform

Publications

Collaboration

WMO, PVPS T16

Task 48 Airborne
Wind Energy

Hydro TCP, Hydrogen
TCP, Biomass TCP,
WEMC

Wind Tasks 32 Lidar, 44
Farm Flow Control and 50
Hybrids

PVPS T16, WMO

Verification P/PsTe Esic

ESIG
IEEE WG Energy
Forecasting

Task 25, ESIG, IEA ISGAN,
PVPS T16, G-PST



e ieawind

Which tools are

necessary to tackle
uncertainties & @ _S
Extremes in systems 1 ' HOWTO deal with ...
with high penetration
of renewable energy?

Accuracy vs.
Impact Definitions

visibility & Data quality
operability requirements




Task 51 — “Forecasting for the iea-wind.org/task51
weather-driven Energy System”

iea wind

See also following

, ) dissemination
Get n toueh with us.., slides ...

Operating Agent & Task Managers: presenting
Gregor Giebel Caroline Draxl Corinna Mohrlen
Roskilde, Denmark Golden (CO), USA Assens, Denmark
grgi@dtu.dk caroline.draxl@epri.com com@weprog.com

The IEA Wind TCP agreement, also known as the Implementing Agreement for Co-operation in the Research, Development, and
Deponment of Wind Energy Systems, func‘uons within a framework created by the Internatlonal Energy Agency (IEA). Views, ﬁndmgs and

Technology Collaboration Programme

byled



https://iea-wind.org/task51
http://ea-wind.org/task51
mailto:grgi@dtu.dk
mailto:caroline.draxl@epri.com
mailto:com@weprog.com

Task 51 Web Presence

Website &3 YouTube Channel
https://iea—wind.orq/tasl<51

https://www.youtube.com/c/
IEAWindForecasting

About Task 51

IEAWindForecasting https://youtu.be/t6H7diavQdg


https://iea-wind.org/task51
https://youtu.be/t6H7diavQdg

e ——— Forecast Solution

Handouts L e

\'?*F

e 2-page handouts: quick overview of major results

e 3 currently available; can be obtained from:

https://iea-wind.org/task51/task51-publications/
task51-posters-and-handouts/

Task
IEA Wind Task 36 P .
Forecasting for Wind Power - Overview

e ———— 1
%77\_ 4 g-mmnam:;smmm Power Uncertalnty and
i T : Probabilistic

Forecasting
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iea wind

Elsevier OpenAccess Book

ORDER or DOWNLOAD for free NOW!
ISBN: 978-0-443-18681-3

PUB DATE: November 2022
DISCOUNT: Non-serials
FORMAT: Paperback :
Editors: Corinna Mdhrlen, John W. Zack, and Gregor Giebel IEA Wind Recom mended

o Penemable eneroy Toracaing solutionsmonrenlo8 b A TeeE A P cmentation- Practice for the Implementation
of Renewable Energy
Online OpenAccess: Forecasti ng SOIUtionS

https://www.sciencedirect.com/book/9780443186813/iea-wind-recommended-pra
ctice-for-the-implementation-of-renewable-energy-forecasting-solutions

IEA Wind Task 51 Information
Corinna Méhrlen

iea-wind.org > Task 51 » Publications » Recommended Practice John W. Zack

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
https://www.elsevier.com/books/iea-wind-recommended-practice-for-the-implementation-of-renewable-energy-forecasting-solutions/mohrlen/978-0-443-18681-3
https://www.sciencedirect.com/book/9780443186813/iea-wind-recommended-practice-for-the-implementation-of-renewable-energy-forecasting-solutions
https://www.sciencedirect.com/book/9780443186813/iea-wind-recommended-practice-for-the-implementation-of-renewable-energy-forecasting-solutions
https://iea-wind.org/task51/task51-publications/task51-recommended-practices/

IEA Best Practice Recommendations for

the Selection of a Wind Forecasting Solution v2: Set of 4 Documents

<9

iea wind

<4

iea wind

RECOMMENDED PRACTICE

FOR THE IMPLEMENTATION OF

RENEWABLE ENERGY
FORECASTING SOLUTIONS

- Past 1: FORECAST SOLUTION SELECTION PROCESS -

2, EDITION

Drafi fo rm mmlu Exccutive Commitice of the International
ergy Agency Implementing Agreement

Prcparcd by TEA Wind Tk 36

Part 1: Selection of an Optimal

Forecast Solution

Introduction: https://www.youtube. com/watch7v XVO37hLEO3M

RECOMMENDED PRACTICE
FOR THE IMPLEMENTATION OF
RENEWABLE ENERGY
FORECASTING SOLUTIONS

- Part 2: DESIGNING AND EXECUTING FORECASTING
BENCHMARKS AND TRIALS -

Part 2: Design and Execution of
Benchmarks and Trials

Now as

iea wind

RECOMMENDED PRACTICE
FOR THE IMPLEMENTATION OF
RENEWABLE ENERGY
FORECASTING SOLUTIONS

- Part 3: Forccast Solution Evaluation -

Drraft for Review by of the International Energy
Ap

Agreement

Prcparod by [EA Wind Tk 16

Part 3: Evaluation of Forecasts

and Forecast Solutions

0

iea wind

RECOMMENDED PRACTICE
FOR THE IMPLEMENTATION OF
RENEWABLE ENERGY

airements for realdime

1. EDITION

Dt for Review by
Energy Agen

Part 4. Data Requirements for

Real-time Applications

<4

iea wind


https://www.sciencedirect.com/book/9780443186813/iea-wind-recommended-practice-for-the-implementation-of-renewable-energy-forecasting-solutions

9V Validation & Verification

iea wind
code examwles
Examples developed within the TEA Wind Task 36 and Task 51:
See: https://iea-wind.org/task51/task51-publications/task51-rec

evalprob4cast (book: WE-validate-prob)
An R-package for evaluation of ensembles as
probabilistic forecasts or event forecasts

Packagc
Available on GitHub: https://github.com/jbrowell/evalprob4cast eval-

Publication: https://doi.ora/10.48550/arXiv.2504.03544 Zgét
Existing metrics: CRPS, Brier Score, ROC curve, Histograms,
Reliability Diagram, Contingency table

Graphics: time series, histograms, ROC curve, CRPS : %ﬁé

Assessment of

WE-validate forecast

Software package for Wind Energy Validation
Available on GitHub: https://aithub.com/joejoevioseph/WE-Validate
Publication: https://www.sciencedirect.com/science/article/pii/S0960148122014707

Use Case: Demo Jupyter Notebook (U.S. Mountain Wave case):

https://nbviewer.jupyter.org/github/joejoeyjoseph/i-validate/blob/main/notebooks/demo notebook.ipynb

Existing metrics: RMSE, cRMSE, mean bias, mean absolute error %

Existing plots: time series, histogram, scatter plot

See also our workshops & conference page:
https://iea-wind.org/task51/task51-publications/task51-workshops-and-special-sessions/
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Technolegy Cellabeoration Programme
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The Task 51 Information Portal
aims to be a useful resource
for people in forecasting,
especially providing links to
publically available data for
model development.

https://iea-wind.org/task-51/
t51-information-portal/

IEA Wind TCP Task 36 Information Portal Work Packages Partners Publications

Information Portal

The Task members identified several issues which might be useful in an information portal for wind

power forecasting. Those are:

o A list of meteorology masts with online data over 100m height, useful for verification of wind speed
predictions

o A list of meteorological experiments going on currently or recently, either to participate or to verify a
flow model against

A list of publicly available wind power forecasting benchmarks, to test your model against

A list of current or finished research projects in the field of wind power forecasting

A list of future research issues

e A list of open weather data

For all of those, we would be happy to accept input, so head over to the site and see where you can
help, or what you can use!

Please find the full text of the task description here. 3

The task is led by Gregor Giebel from DTU Wind Energy. iea wind




Workstream Decision-making under Uncertainty a
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Decision making under uncertainty
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https://iea-wind.org/task51/task51-work-streams/ws-decision-making-under-uncertainty/
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Research projects
https://iea-wind.org/task-51/project-list/

Here are some ongoing and finished projects towards short-term prediction of wind power throughout the last two decades. In total, the public (and partly

private) spending on this list exceeds 150 million euro.

Full title

Country Project acronym

Optimized system integration of
offshore wind energy through
) intelligent linking of various forecast
DE WindStore _
concepts and forward-looking
management of distributed

cascade storage systems.

Wake-effect included offshore wind
power forecasting for smooth
operation of the Belgian electricity
grid based on advanced data
handling and sensor technology,

including airborne

BE BeFORECAST

systems.

Multi-variate forecasting for wind

UK power integration in electricity
rmarkets

Sponsor

BMWK (German
Federal Ministery for
Economics and
Climate Protection)

Energy Transition
Funds of the Federal
Public Service
Economy of the
Belgian Federal
Government

Shell/ETP Scotland

Participants incl. those
from IEA Task 36/51

Total / Funded Start - end

budget date
Fraunhofer IEE, DLR, 4Cast,
176 M€ /147 Jan 2024 - SETrade, WEPROG, EnBW,
ME Dec 2026  Stadtwerke Hassfurt und
Wunsiedel
von Karman Institute for
Fluid Dynamics, Vrije
325ME /274 Now 23 - Universiteit Brussel, KU
ME Oct 25 Leuven, 3E, SABCA, Rovyal
Meteorological Institute of
Belgium
QOct 22 - University of Glasgow,
90k€/120kE
Mar26 Jethro Browell
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https://iea-wind.org/task-51/project-list/
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