5515[E IEA Windtz=—@E&ER
2026F9H9H @APFITBAIL— L

Today’s Work, Tomorrow’s Heritage

SHIMIZU CORPORATION @

IEA Wind Task 52 : BS54 45—DXKIRIE

=

Large-Scale Deployment of Wind LIiDAR

BKESIRIN T
AN il




Task 52DHIE

« IEA Wind Task 52
> IETN& ¥R : Large-Scale Deployment of Wind LIDAR (ES445—-OXIREER)
> Al (Wind) Lidar Task
> 20115 (CFELUTask 32: Wind LIDAR systems for Wind Energy DeploymentD&iix~7 27
« OA (ARL—=F42JI-212h)
> Julia Gottschall (Fraunhofer IWES)
. A
> A1 9 %z BB REVRENAY —)UC T B DIAFTICERDFED CE T, SR ESAF —DERNSHITRD,
RDFEEOFHEEZOIREICIT DI FIREHSZERSTEDICT S,
CEBNE \ -~ —:EI I—l-
> B TAH—(CEDTEELRD. kA RBRT—NADHEDFE A s I
— R — 32| T ]
» D TaskE ISR — A (CLBANHOHEE f— ‘ @ |*|n

o ;EHENEAR] 4.&mlz-|-
> 20226 H ~20265E5HH44F) 20265 9HF TICLEER ST ¢ zalns HINE

(2022458248+v747) Task 52 £&hHNE
(Task 52HP&LDSIFH)




Task 52MD4FEk

« A=TRIIN-T
> LinkedIn®JAO09—#%(%2,358 A (2026E8HIRE. MEE6A LDFI300 A1E)
> General Meeting (£F=:&E) SHMIAZR
v 202368 (4>34>) :108%

v 2024458 (M) : 58%
v 202569H (mE) :41%

Join our Task 52 community ...
Presentations from Lunch Seminar

2,035 (Stand: 30 June 2025) Series are also shared here
followers on LinkedIn

(https://www.linkedin.com/show

case/4037465/)

@ | Zenodo community
(https://zenodo.org/communities/ieawindtask52/)

L AE . R for published documents

Qur website:
https://iea-wind.org/task52/

Mailing list for regular newsletter (every six months) and
event invitations — to be added (and for all further requests)
send e-mail to |[EAWInd. Task52@iwes fraunhofer.de

. Latest updates All working groups have their individual channel in MS
Task 52 Lunch Seminar . Teams (coordinated by the OA) 3
& (2025)&E051H 8
iea wind




MR T—YERRIMSO=INE

IR ARESFIE
Universal inflow

BEADRAZ G ICEITIREDE
IRZEUSU HERI 360y —)LE

I=F>990W -7
(BAEnS0SE (S0Z)EEwES) )
WG1 : ELisEE

KEY) (FEZD)
TIHXZ/)N\—KLh—b

WG2 : S45-7> ANl (LAC)

R EIR

characterization F3 5w A\ DR EH Jim  (EEXSHHA) Recommended Practice
RURERIN A hDAES YA NHEAOSEIERIITORS | WG3 : 1EHMhAZ IFZ/\—=KLR—k
Replacing met masts | (4—¢YINII7DEREFERICE | 548 (GPD)
3514 R4 DVERK WGS : 18tz 0FILIEE 515 — IF+Z/C—=KLR—k
(202438FRE)
WG4 : 4514 TFZ/\=KLR=h
B51445—-DEHD LIDAR F—%%FAIRICIBET, WG5S : 2414 TF+Z/)V\—=KLik—b
Connecting wind lidar | I-HU—08RIEEREDZIBEL. |WGT7 : SA/5F—-A>O> ]
LIDAR &7 —ADMHEDE! L
¥ LR OER{ETE FELRATOSIINDSA T | WG6 : 3 ERFv 2T 51445— HESEEIR
Accelerating offshore | RIKICHBIFREBRMELTDIAA | HEEH (WINC) | ISEH (FEFLI) | FEAR Recommended Practice

wind deployment

DHEME,

*FAIR (Findable (B2l35N3)

. Accessible (771X TZ3)

o FRARBRT-HIFNCENNTUVDDHYFE

o MBOIRIEDEE

(General Meeting 2024TO7>— 1)

(EKE2E8) . &1 (GPD 2 (ERE)
WG9 : ZFAHRK 15— IF+Z)—=kR—hk
#EE (WINC) . Al (RWE)
(2025 7A%E)
. Interoperable (1BEERTZ3) . Reusable (BFIFHTZE3) ) .
Task 54 - Cold Climate Wind Power WG4 A Auﬁat:kto)
Task 49 - IDEA  —— %%ﬁiﬁ(?ﬂﬁ*a
Task 44 - Flow Farm Control — — WG2 73‘37)5WG
Task 43 - Digitalization WG5
Task 41 - Distributed Wind ———
EDHRHETTRL—2a> I RED ’ ! ’ ’
Frequency 4



SRAITEHRDTIE

20224 6H 2023%F6H 2024%F6H 2025%6H 202656H

ESZESE

FREH RS

i N \
(£F2E0) 23[11

'26/8

_ WG7 WG3 WG8 WG1
7B WG3 |
WG4
IoFIS— '23/2 4/2-3 25/6-7
HRIED .
‘%@;% Task 41,54 WESC 3=3 ViR IEC PT 50-5 Task 57
ZOAh, AR h '22/10 | EL? [124/11 25/6
Task 44 WESC == K
WG8D—42avS 94/10 C_>>
23/5 (EIABME) 24/10 '25/6

NAWEA Wind Tech
| b"fl*‘:f/\“/l\ ’|24/10 |
KB ABERADYS 5D 5



https://zenodo.org/record/6828891
https://zenodo.org/records/8241511
https://zenodo.org/records/11643399
https://zenodo.org/records/17981014
https://usercontent.one/wp/iea-wind.org/wp-content/uploads/2023/12/Task-52.pdf
https://usercontent.one/wp/iea-wind.org/wp-content/uploads/2024/11/Task-52-1.pdf
https://iea-wind.org/annual-report-2025-task-52/
https://newsletter.fraunhofer.de/-viewonline2/15564/503/153/JIgWP84P/398rW7s4Ym/1
https://newsletter.fraunhofer.de/-viewonline2/15564/583/313/TTsYjQxm/6tZ60NsROz/1
https://newsletter.fraunhofer.de/-viewonline2/15564/647/323/TTsYjQxm/51akEjphDi/1
https://newsletter.fraunhofer.de/-viewonline2/15564/712/146/JIgWP84P/fnUyIH5pnF/1
https://newsletter.fraunhofer.de/-viewonline2/15564/744/662/ZvFkzfby/rkQw26Y8BH/1
https://newsletter.fraunhofer.de/-viewonline2/15564/780/666/ZvFkzfby/kxrejOqRfa/1
https://newsletter.fraunhofer.de/-viewonline2/15564/838/660/ZvFkzfby/NwFhDdKXSU/1
https://zenodo.org/record/7683412
https://zenodo.org/records/21619015
https://www.mdpi.com/2072-4292/16/11/1982
https://zenodo.org/records/17981116
https://zenodo.org/records/10913815
https://zenodo.org/records/10913815
https://zenodo.org/records/10913815
https://zenodo.org/records/16170992
https://zenodo.org/records/16170992
https://zenodo.org/records/16170992
https://iea-wind.org/task41/task-41-meetings/
https://iea-wind.org/task41/task-41-meetings/
https://www.linkedin.com/feed/update/urn:li:activity:7275468489442627585
https://www.linkedin.com/feed/update/urn:li:activity:7275468489442627585
https://www.linkedin.com/feed/update/urn:li:activity:7275468489442627585
https://www.linkedin.com/feed/update/urn:li:activity:7275468489442627585
https://zenodo.org/records/16173523
https://zenodo.org/records/16173523
https://zenodo.org/records/15290994
https://zenodo.org/records/15290994
https://www.linkedin.com/feed/update/urn:li:activity:7064329441400737794
https://www.linkedin.com/feed/update/urn:li:activity:7064329441400737794
https://www.linkedin.com/feed/update/urn:li:activity:7064329441400737794
https://www.linkedin.com/feed/update/urn:li:activity:7064329441400737794
https://www.linkedin.com/feed/update/urn:li:activity:7064329441400737794
https://zenodo.org/record/8007754
https://zenodo.org/record/8007754
https://zenodo.org/record/8007754
https://zenodo.org/records/14518799
https://zenodo.org/records/14518799
https://zenodo.org/records/14518799
https://zenodo.org/records/21707790
https://zenodo.org/records/19195803
https://zenodo.org/records/16173523
https://zenodo.org/records/16173523
https://zenodo.org/records/16173523

WGL1 : ELiREE

By
> KRR IRIAH—(CRAI RELRRE OHETE FEDINE

o INFTOES

> SRIBIALAE, OB —(CLBEL RS i N
TS ROE AL COA, 54— XA DR [ =
L T N (e w20, cealf

> i FESIE Ud)f |_7’(/>_' _Cn-l_/EIJL/RELulbgﬁr_(c_jb\_C\ NARS 77\|:E Rom
farEE SO FRICBEE U CEHi /5 /A EKPIDERZ ESHT,

v UI-5—EBEERULELTMRE (RS . £3% P s SIS R!
V SBIHEAREERBUL I A—IA T IR, £3% TR B | o TRE
v EEBEHRIO0% A, £5% =N

R2 = u.ss.sz ) -;_.:.‘f .4?4. .

» A F—TEHAILLOELRRE OFLVEHTEISEDRE (RDA T i N R g
AM—=){=) (2026&E7HA5ET)

s P

White Paper b4 ‘;E it ‘;E 754
IEA Wind Task 52 WG1 : A proposal for new metrics to (T-ii%?\g éa_ ) (ﬂ%é%l-ﬁ) éé‘ﬂl\ﬁqggi l\ié%g%)(
evaluate lidar-measured TI - = : =
Revision 1: July 2026 j_t} L%Eﬁi’fg‘_tVZ I\O)Eﬁriﬁxuﬂﬁo)ttiﬁ

WL b (2026) K| ot Comtl o Cutopsnyy, €, T st 1 e WESC 2023 Mini sympogii| 0578 6



WG2 : S145-7> AN (LAC)

- HiY i
> LACO#RBRE & ima 3T BIcsHDIZ1 -7 1 Digt
>L%AC(D$U)EH(D4EE\ ROFI—DROA-T>YV—-2AY—)LDRE JL—R

EvF &

« CNFTOEEN B
» LACOA—T>Y—2Y— )L %BFEL. OpenFAST *(ZE%, e =7 S i
IEA 1ISMWUJPL>ARE (BRI, FAIN) Z@Mfelre
BIZEZ/ER L. github TR, Bl

> HAFEURY-ID. EE. AOFY-I. LWL T PRFEDIE

—
&n
T

Wind1VelX
VLOSO1LL ||

WindSpeed
[mis]

=
UIE!
—
[=]
-
n
[
W
(%}
(=1

=
(=)
T

BldPitch1
[deg]

w
-
o
-
wn
_g_.|
|
(28]
th
[
o

GenTq
[MN]
P
7_ i | .l

=]
=]

w
.
o
-
tn

[

o

w

=]

RotSpeed
[rpm]

b
o o
T T

-
w
-
o
-
54}
"
w
w
=]

shOSummer Gamex 20244, 20254 D2BICHIDBIE, 57 =i zh ]
v 20244 : EEHFOMMEAH AN (EOG) . LR ARELI8M/s. - >(/|\'_ 05- " - = = 1
DLC1.2 (3575 swi) v e
v 20254 : MEZLEESIESZN (ECD) . ELERAR B U O KO 1=0.849
18m/s 1. = Udelarl: 0.0746 | 3. = FUAS: 0.3110
. BREWY] 2. = Udelar2: 0.1926 | 4. ®m OUC:  0.8291 J
> LACOEIREIAE (Recommended Practices) (F7E) (IMyr—Myo])
= PO Q—Q max —_
%OpenFAST : NRELABIRELI=A — 7> — A DB EREAARY L s J = ma'x(lgo o) ﬂi};o =

O—A[E#ErE—7F AD—BRIFE— X N—TE
Schlipf et.al.(2025)&D5| A 7


https://github.com/IEAWindTask52/LidarAssistedControl

WG3 : {82

HRZ0 1z AR = .
- B89 BEEE  ZmE (o ey EEE
> %E?’Fbﬁiﬂlﬂgi_c‘ 5’{9 _OD}EEﬁt%ﬁIEﬁiﬁo)ﬁﬂqll‘ﬂE\ %ODBE bin TSlacc. bin TVl acc.  bin curvature bin curvature Range in
o\ o to 61400-1 to61400-1 (1D-method) (2D-method) elevation
ARSI Do (] %] Wml  [m]  (p95-pS) m]
. Zﬂif‘d)ﬁﬁb 1H 0,17 0,18 0,33 0,33 0,21
. . . . 2H 0,22 0,18 0,35 0,35 0,22
> Task 325%1&!L§€7jﬁb7t\ fg%ﬁﬂﬂﬂfid)j’( A—&RHED 3H 0,31 0,25 0,38 0,37 -0,25
MIEFERIHEROLA— MeAER, (20226F128 2 Mo 0w ax  om wa am
) 2 . _ ‘ R 12 BIFAB M fEiEE
> HOAZ Sy — L. BF R 7—ADIREEY — )L ZERRU. H @)\ IZN/ 515 — B EHEDEE DRI

1- PRI CHEI L CIHE AR, 83775
tyk (50841) THES(Y LA NI EEN.

v BRA RS SHM ISR 519 — /YA MRUAE DR ZEDAERS
ZLEERU . #IFZOBIR N —EARE N BT,

v L. BERMEREEE R,
v HIEAMEMNE MRS T, 14—/ NAMRBMEL IR ERETR
MARENESNT.
- FERY)
> IRIROMRSTREER 2 FESH. Lik—b (PPT) EULTAR T
(20 2 5&12 ﬁ %T) R md Tae 0w e o
-0.6h/(R+h) ; R : HBAZAEER, h : BUAISS

o AN/ S — BB DR,
Task 52 WG3 LiR—h (2025) &03|H R RO R R 8

(514 —EAE, /Y X MEURIME)- 1
— .
'—.E L

b—-—l .
i e n—..—u .
- - e .—- | E—
. »———1
' b |
-
——
- Kl
-
—E—
Hk
A
|




WGS : DT LSS 15 -

- HHY
> FTRIAEE S5 — DMz O REEHRIL/ND - —TJ 1%
HINOE S DA AP | =W
v FBEI - (EBCRED LREEHRLTED, 2T (53
1H) BHIAZ TIEIVAMRAMELDAHENSMEL (BEEAFRLD) T2
%_Iggggﬁé&léi)ﬂI/HEHZOD%FF’E.‘%%DLJ\ FDZLDIZFRT
Z j C FELVAPS

« CNFETOEEN
> [22T)+ (DUIEM) IRHAZOIRE

v IEC 61400-12-50O1ZEMEOFIFI % BF .

v i%ﬂg)%%ét&éfﬁ@%%ﬁtx [ 183 |(C3% 2T B A MOERIT —A(IBRIN

v IANBUEMBET(E, >0 (FiB) HAZOMMAZAEME (CLBEIRD
AHENEDT TAIMENL=2DT2%. L=3DT3% (L : EEEYR
hOREREE. D : O—YE1R) THhd. TIIEEITAY—T(E. 1%D[>
>IN+ IICEERT 2ENAENSZFSL. 2~3DT3%ET 3,

v MM CRRE S SEIROTREENS, I VKT, BB ES
L DREE (CRCR S 5NN DT E SR EELH CIITILS— N A

o

« BKERYD
> [22T)+ (DUESHE) IRHIAEZ0RE (RDA MR-
J\-) (2026&E5H%T)
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— _ T Measurement
) " volumes

* Induction zone

*  Flow pattern

*  Flow inhomogeneities
(temporal & spatial)

* Assume:
¢ 1-2% variation in performance as a function of direction
under the met tower power curve

1 | | « thisis eliminated by using NML rather than met towers
SI m p e+ Exa m p e * Simple+ maintains the "met tower" risk profile

* +1% wind speed deviation uncertainty permitted

« Site description:

e shear=1/7
* terrain deviation of 7% = 1% speed deviation

¢ terrain deviations of 7m allowed for HH=100m
¢ |EC says: 10m terrain deviations 4-8D from the turbine

RD=140m

(RD=140m)
* Simple+ expands this from 10m to 17m.
* Some sites can avoid site calibration and use NML
HH=100m
17m tall hill allowed under Simple+ Napkin
Wind Turbine i i
e
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RD | Dan Bernadett, ArcVera Renewables 3
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Data samples

1+] Device

0 ZX300 VAD
WindCube

1 DBS
W1
WindCubs

2 V21 DBS
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[% Design
onland offshore

Now

A wind lidar product owner
specifying a new product

onland offshore

Now

A wind lidar designer creating a new
wind lidar design

onland offshore

Now

A wind lidar designer seeks to

Format Source Link to data

Data
provided by drive.google.com

Data
Manufacturer's provided by
own CU Boulder

through A2e

aZe.energy.gov

Data

Manufacturer's provided by B a—
own MREL

through A2e

Data
Manufacturer's provided by Ty
own UTD through

AZe

Data
Manufacturer's | provided by S
own PMNNL i

through A2e

Description

Data are direct from the
wind lidar and have not
prov

been modified.

According to the
metadata, data files are
direct from the wind
lidar and have not been
modified.

According to the
metadata, data files are
direct from the wind
lidar and have not been
modified.

According to the
metadata, data files are
direct from the wind
lidar and have not been
modified.

According to the
metadata, data files are
direct from the wind
lidar and have not been
modified.

A>T T 5%

[ Manufacturing
Now
A wind lidar manufacturing

technician needs to validate
components for use in a wind lidar

onland offshore

Now

A wind lidar designher seeks to
improve an existing design
on land offshore

Now

A wind lidar business manager

Y Lids
on lan

Now

A lidar
verify
200m

on lan

Now

A data
verific
require

on lan

Now

CCO Public
DomLinkin
Dedication

CCO Public
DomLinkin
Dedication
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> Lidarklz#dDFAIRIE (Finda ble, Accessible, an Ontology for Describing Wind Lidar Concepts
Inte ro pera b | e a n d Re u Sa b | e) Francisco Costa 1*(, Ashim Giyanani 20, Dexing Liu !, Aidan Keane 30, Carlo Alberto Ratti *

and Andrew Clifton °

- sy N AN
* / =
1 Institute of Aircraft Design, University of Stuttgart, Allmandring 5b, 70569 Stuttgart, Germany;

. — =N lin@ifb.uni-shuttgart.de
> g = S Z R m 2 Fraunhofer IWES, 27572 Bremerhaven, Germany; ashim. giyanani@iwes. fraunhofer.de
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®  TGU Enerlace, TTI GmbH, Nobelstrasse 15, 70560 Stuttgart, Germany; andy.clifton@enerlace.de
[*E%g] *  Correspondence: costa@ifb.uni-stuttgart.de; Tel.: +34-691-020-173
7/{@ 0)%[' ng (*E&ul_a\ N E) @*gﬁ{b(:l I (Ij- Bl:Eb 4b ij’ywiﬁ Abstract: This article reports on an open-source ontology that has been developed to establish
an industry-wide consensus on wind lidar concepts and terminology. The article provides an
I = | ¥ P Y- P
ﬁgJ %O)% %ﬁ{fﬁﬁi DR (Z/\/(/\ ’fg )} I:FI . oA ) N introduction to wind lidar ontology, provides an overview of its development, and provides a
A\ . . - =
_ *ﬁi | 7 4@ \ |\ ,r _ I\*%z B summary of its aims and achievements. The ontology serves both reference and educational purposes
g Ij /D |\\ ZIsN 7'(} l/g ) SN Jj /\0) /7|_\ Hb 0) for wind energy applications and lidar technology. The article provides an overview of the creation
*%%ﬁg 0) Fﬁﬂ %ﬁ L/7_— process, the outcomes of the project, and the proposed uses of the ontology. The ontology is available

online and provides standardisation of terminology within the lidar knowledge domain. The open-
source framework provides the basis for information sharing and integration within remote sensing

~
}52 %4@ science and fields of application.
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. remote sensing ﬁu\n\ry

check for

updates
Citation: Costa, F; Giyanani, A.; Liu, 1. Introduction
D; Keane, A ; Ratti, C.A.; Clifton, A. Many aspects of wind resource assessment and inflow characterization require accu-
An Ontology for Describing Wind rate measurement of wind speed, wind direction, and turbulence. Wind measurement data
Lidar Concepts. Remote Sms. 2024, 16, can be provided by meteorological mast instrumentation or remote sensing devices. In
1982. https:// doi.org/10.33%0/ recent years, measurement of wind speeds with lasers, based upon the lidar (light detection
16111962 and ranging) system, has provided a modern alternative to the traditional meteorological
Academic Editor: Qinghua Guo mast instrumentation. Wind lidar makes use of the principle of optical Doppler shift
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