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EPIE Proceedings Vol. (Year)|

Objective System Laser 9645 | 9246 | 8894 | 8182 | Total
_ ' — wavelength 2015)2018 2010
Integrated Path Diffe 1al Absorption (IPDA) Lidar Double-pulse 2 u m 1 2 3
RM-CW Lidar (LD+photon counting) +IPDA 1.57 p mL D+MOPA 1 1
Intensity- Modulated Continuous-Wave (IM-CW) Lidar+IPDA |LD? 2 2
(LD+MOPA+OPO)
2.05 » m(CO2) 229 » m(CH4) 1 1
2.06 1 m(H20)
(DFB Laser + OPO)
|Atmospheric CO, 1.573 1 m(CO2) 1 2 3
Atmospheric water vapor, methane DIAL 1.646 1 m(CH4)
and carbon dioxide. (LD pumped Er:YAG) 1 1
Greenhouse gases. 1645.55nm
Volcanic CO, emissions. OPO 1 1
(tunable from 1.5to0 3.1 x m)
LD pumped Nd:YAG+OPG
1 1
(16pm)
Laser absorption sensor with chirp modulation. 157pum 1 1
Broadband Lidar ( light receive by Fabry-Perot solid etalon). |Nd:YAG+OPO(1.5722 to 1 1
Supercontinuum Laser Absorption Spectroscopy (SLAS). mid-infrared super continuum 1 1
(by mid-infrared sup i fiber laser source). fiber laser (2~3.5 um)
Q-switched Nd:YLF inter-
Ozone DIAL (Tropospheric Ozone Lidar Network). cavity doubled laser pumpinga | 1 1 2
Ce:LiCAF tunable UV laser
DIAL 299nm/34Inm(Nd:YAG Laser) | 1
Fiber Lase +MOPFA, Eye Safe 1 1 n
Doppler Lidar. wavelength(1.5 4 m?) -
. . Ho: Tm laser systems (2pum) 1 1 2
Wind sensing Airborue Doppler Wind Lidar 2um? 1 1
CW Lidar(A low-coherence continuous wave Doppler Lidar) | a synthetic broadband source 1 1 2
Direct detection Lidar. narrowband LD (1.550 z m) 1 1
Multi-kHz Single-Photon Counting (SPC) space LIDAR. 1 1
Vegetation height. Low-lev jet (LLJ) method using Doppler Lidar 1 1
Planetary boundary layer height. 'Vegetation LiDAR(Japan). LD pumped Nd:YAG 5 N
Surface topography. MOLI(Multi-Foot point Observation LiDAR and Imager). (1064nm)+Amplifire - -
Lunar orbiter laser al (LOLA). LD pumped Nd:YAG (1064nm) 1 1
Multiwavelength Raman Lidar N(387nm) ,Water Vapor(407nm)| 1 3 4
Aerosol and water vapor profiles. Raman Lidar Nd:YAG SHI 4 4
Ceilometer, sun photometer and ozone meter. - 1 1
Polar pheric clouds (PSCs) CALIOP (Cloud-Aerosol Lidar with Orthogonal Polarization) |[Nd:YAG SHG 1 1
Multi-platform approach based Lidar, sun photometry and a 5 wavelength Raman lidar 1 1
satellite observations (CALIPSO/MODIS). system
High Spectral Resolution Lidar (HSRL) and MPLNET (Micro |HSRL:532nm 2 o
Pulse Lidar (MPL)). MPLNET:527nm -
high-performance multiparameter Raman lidar RAMSES Lamp pumped Nd:YAG 1 1
(Raman lidar for at heric sensing) laser+THG
Polly’ - automatized multiwavelength polarization Raman Lamp pumped Nd:YAG (Inlite 1 1
Lidar. 1I-20 (Continuum)) SHG+THG
Raman and dual-polarization LiDAR. LD pumped Nd:YAG THG 1 1
LED mini Lidar. LED(392nm) 1 1
The Latin American Lidar Network (LALINET). Nd:YAG+SHG+THG 1 1
[ Aerosol cloud. Ground-level sensor network (Mie Lidar)(Japan) Nd:YAG+SHG 1 1
Aerosol optical property. NOAA-CREST Lidar network (CLN).
Long scale plume transport. AERONET-SUN/SKY radiometer network at Lidar sites. Nd:YAG+SHG+THG 1 1
CALIPSO observations.
Potenza EArlinet Raman Lidar (PEARL)+ceil g Nd:YAG+SHG+THG 2 2
Ei an Aerosol Research Lidar NETwork (EARLINET). .
CALIDSO ohemations. Nd:YAG+SHG+THG 2 |2
Multi: length elastic back Lidar. Nd:YAG+SHG+THG? 1 1
High precision polarization Lidar (inline Lidar). Nd:YAG SHG 1 1
Portable imaging Lidar using continuous wave(CW) laser. visible CW Laser 1 1
Terawatt Laser System at 800nm}
'White light polarization Lidar. ‘White light 300nn to more than 1 1
2200nm.
Multiwavelength micropulse Lidar (MML) LD pumped 1 1
532nm Lidar+Radi ding(humidity profile) Nd:YAG SHG 1 1
Atmospheric emissions from
industrial flare stacks. 3 wavelength Lidar(Nd:YAG). Nd:YAG+SHG:THG] 2 1 3
Forest Fire smoke. Soot
- . . . o . Nd:YAG (CFR
Detection of atmospheric pollutants. (Lidar, sodar and correlation with air quality. 150)+SHG+THG 1 1
[Early forest fires detection. Portable CO, Lidar/dial system. CO2 Laser(10.571 z m) 1 1
Sugar cane fires A 2-channel Raman Lidar system and two meteorological S- |Nd:YAG SHG 1 1
) Band Doppler Radars. 607nm(Raman N2 Channel)
Volcanic particles. European Aerosol Research Lldar NETwork (EARLINET). |\ v s G, SHG+THG 1|1
Sun photometer ments.
Ch 1 agents. Lidar(Nd:YAG)/DIAL(CO, Laser) system. Nd:YAG, DIAL(CO?2 Laser) 1 1
Atmospheric temperature. Rayleigh-Brillouin scattering. Nd:YAG THG 1 1
Mapping of explosive precursors. Mid-IR DIAL ?_fg ﬁpg iy;:;l 1 1
Totalf 15 | 16 | 18 [ 23 | 72
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2. 6.

- ILRC1 O 43D

ILRC (International Laser Radar Conference)

D57 87 Bl ST E) 7]

TILRCiE 2% 1 0 ] DProceedingsfE &k 5

27th New York (2015)

1. Spaceborne Lidar
Lidar Technology
Gas monitoring
Atmosphere

S O W

% DAt (Ocean)

16
106
38
124

Terrestrial Lidar 3

3

:1% v bk :3. Gas monitoringlZC02, 03, CH4 DIALZSZ N,

ILRC Greece (2012)
Spaceborne Lidar

26th

Lidar Technology
Gas monitoring
Atmosphere

S O W=

F D, 2

:1)‘¢/T‘ 4. AtmospherelZWater Vapor & Gravity Wave s

25th

Gas monitoring
Atmosphere

S 91w

D, 0

Terrestrial Lidar

St-Petersburg (2010)
Spaceborne Lidar
Lidar Technology

Terrestrial Lidar

36
60
7
165
8

A AT

41
69
2
244
3

:1% > b :2.Lidar TechnologyiZDopplerLidarfsiE,
4. AtmospherelZNetwork & ‘K |LI, Biomass Burning? >,

24th Boulder (2008)

Gas monitoring
Atmosphere

S 91w

% DAt (Ocean)

Spaceborne Lidar
Lidar Technology

Terrestrial Lidar

45
75
19
164
4

1
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2 X2k : 1. Spaceborne Lidar(ZCALTPSOBHMIRE RN ZL 0N,
2. Lidar TechnologylZWind Doppler Lidar?>Z\u>,

23rd Nara (2006)

1. Spaceborne Lidar 35
2. Lidar Technology 84
3. Gas monitoring 8
4. Atmosphere 168
5. Terrestrial Lidar 2
6. DO (Ocean) 1
I A
2RZ 1 L CTOMmn
- 2015 40 Spacelidar AFFEDOWNET A U 71 ORRFHRBEB N KBS =t 0

IR

» Lidar Technology 7 2015 42 KiEH 2 TV A DL Gas Monitoring @ =—
KNS U —HERT D B D,

> Gas Monitoring OBAIZITFEEFEOEB RNFE X D, S eE V27 LT
Wb k9,

> Atmosphere OEAIZITRE « [ A N2 MW CkILTE®E), BEHKE),

2. 7. RAREEEZS (AFHEZ A FFHICET 5 ER)

A FEEE B Tl I ESOPHARER E T o R A, BRI 2, JREL S
P L C oo B BLEEAR O B LA 2 & AR 22 i TO RGN T A X R A
TW5, 22T, BAOREHEOCFEFSIZEL, 74 XHHORBENE L
HE LD THET 5,

EWEA (European Wind Energy Conference), DEWEK (German Wind Energy
Conference) ., JA\SJ = RILF— LRI T A E WS T [ENAEEO R S5 E R H
FERITOWTIHAE LR, BEHIZ A ZFHORERITFELH 2 HT T0D Z
E oz, EWEAICBEIL T3 2.8, 2.91x3 K912, U4EIC 2672 -72
H O 15 HIZIE 38 1T, DEWEK IZBIL THh, 125 26 R x5,
PICEAL T, BAOREBEROBEAHFES/ NS N &b H 0 B KIZD v
R BENS 5~ EHLIIHIMER TH 5, LS, KB ToT 1 48
AR DO PEZE 7ME R 3R TX 5, EaWagdl m & LT, HEagmzr
R TAZ A=A TERLS =YV A RIPLDORRILEPFELIFATND,
SHIZ, BRI E EE 69 MO YL BEEEE, BMEA—T L0
ole, FHZ—FORENTLLRDSOH D,
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2. 7

EWEA2014

. 1. EWEA (European Wind Energy Conference)

3% 2.8. EWEA2014 TOFEU R K

ERIMBL EHEEE BLES
1|A strong business case for lidar measurements Erik Holtslag Ecofys
o . o . . Samuel Avent Lidar
2|Assessment and optimization of lidar measurement availakility for wind turbine control

Davoust Technology

_— ) ) ) ) . ) Fraunhofer
3|Classification of remote sensing devices at different sites: a lidar case study Julia Gottschall IWES
4|Correlation effects in the field classification of ground hased remote wind sensors Finance |John Medley ZephlR lidar
5|Evaluation of Lidar Measurements for Turbulence Assessment Hilbert David  |Senvion SE
6 |Evaluation of wind flow with a nacelle—mounted, continuous wave wind lidar John Medley Zephir

) ) . . o ) Florian University of
7 |Field testing of lidar assisted feed-forward control on a large commercial wind turhine .

Haizmann Stuttgart
8|Finance grade wind measurements with lidar John Medley ZephlR lidar
9|Galion Lidar power curve assessment — novel method Graham More |SgurrEnergy

] Al
. , . |Jordi Armet stom
10|Haliade 150 (6MW). Power curve measurement according CD IECE1400-12-1 (new edition)) Unzeta renovables
Espafia S.L
Matthieu
11 |How does the wind blow behind wind turbines and in wind farms? LEOSPHERE
Boquet
. . ) , Ndaona .
12 |Large area measurements of wind speed using a mohile—kased lidar . ETH Zurich
Chokani
) ) . ) . o . Fraunhofer
13|Lidar errors in complex terrain and strategies for an optimized measurement design in resoy Doron Callies IWES
14 |Lidar measurements and visualisation of turbulence and wake decay length in an offshore w Graham More  |SgurrEnergy
Dimitri
15|Lidar measurements of hukb—height winds over the North Aegean Sea ) C.R.E.S
Foussekis
) iversity of
. . . . ‘ ‘ . . Matthieu University o
16|Lidar ohservations of interacting wind turbine wakes in an onshore wind farm Colorado at

Boquet

Boulder
17|Lidar turbulence measurements for wind turbine selection studies: design turbulence John Medley ZephlR lidar
18| Optimized lid i it fi duced ot rtaint iy DTU

ptimized lidar scanning patterns for reduced project uncertainty Courtney
o o " , Jan Willem
19|Power performance validation and yaw misalignment the application of nacelle lidar ECN
Wagenaar
. Al
, L . : .~ |Jordi Armet stom
20|Procedure for nacelle—mounted lidar validation. conclusions on 1 HZ sampling rate analysis Unzeta renovables

Espafia S.L
21|s itivity of d ti ing lidar dat: lati d the implicati it oy

ensitivity of space and time on scanning lidar data correlation and the implications on synd Services Ltd

Frank

22|Shorter lidar campaigns without seasonal hias Flottemesch Ecofys
23|The impact of tilt and inflow angle on ground—kased lidar wind measurements John Medley ZephlR lidar

Raghu

24 |Turbulence intensity measurements from a variety of doppler lidar instruments ‘g LEOSPHERE

Krishnamurthy

o ) o Emmanuel
25 [Validation of vortex code viscous models using lidar wake measurements and CFD DTU
Branlard
X Rozenn
26 |What makes a nacelle mounted lidar a tool for power performance measurement? Wagner DTU

15




2 2.9. EWEA 2015 TOXFE U A K

BRI ML BEE H4R9
1|Field Testing of LIDAR Assisted Feedforward Control Algorithms for Improved Speed Control and FdAvishek Kumar DNV
. . . . . . . ) . University of
2|An Adaptive Data Processing Technique for Lidar-Assisted Gontrol to Bridge the Gap ketween LidgDavid Schlipf Stuttgart
3|Yaw Offset Correction hased on Extremum Seeking Cantrol Pablo Vital Gamesa
GE
4|Hee Based Gain Scheduled Robust Contral for a Commercial 3 MW Wind Turhine Iciar Font Renewables
Energy
. . ) . . . ) Fraunhofer
5|Systematic tuning of fixed structure speed and active tower damping controllers using He® narm ciMartin Shan IWES
6|LiDAR Calibration — What's the problem? Mike Courtney DTU
EDF Energy
7 |Evaluation of wind speed uncertainty estimated with a scanning Doppler LIDAR inside and outside tfHugo Herrmann R&D UK
Centre
8 [Volumetric wind field measurements of wind turbine wakes with long range lidar Hauke Beck ForWind
Technical
9|Uncertainty of Power Production Predictions of Stationary Wind Farm Models Juan Pablo Murcia University of
Denmark
) L o . Fraunhofer
10|Wind farm layout optimization in complex terrain with GFD wakes Jonas Schmidt IWES,
11 |Derivation of cup—equivalent turbulence from Doppler spectra obtained by scanning CW lidar Scott Wylie ZephIR
12 |LiDAR in the wind industry: reflections past, present and future Mike Harris ZephIR
13|Ring analysis floating LIDAR, static LIDAR and offshore meteorological mast Jan Willem Wage naar ECN
X L L . . IFP Energies
14|Performance study of Lidar measurements filtering for turbulence estimation Fabrice Guillemin
nouvelles
15 [Measuring Accurate Turbulence using Commercial Lidars Ameva Sathe DTU

EDP Renova

16|Floating Wind measurement campaigns: WindFloat Case Study Ignacio Lainez Aracama veis
17|Finance grade wind measurements with masts and lidars in complex terrain Konstantinos Gkarakis :Z:EZTEI
18|Predicting large—scale recirculation using a hybrid lidar—LES approach John Amund Lund Meventus AS
Denmarks
Technical
19|Lidar to Lidar calibration Michael Courtney University,
Wind Energy
Department
20|CFD-based corrections of LIDAR measurements at several complex terrain sites Dimitri Foussekis C.R.E.S
21|A Method to Evaluate Data Availability of Doppler Lidar: the European Case Matthieu Boguet LEOSPHERE
ESTIA
, . , ) Athanasios consulting &
22 |iwind speed measurements for offshore applications using koth mast and LIDAR on a floating platfo . . N
Katsanevakis engineering
S.A,
23 |Offshore Wind Resource Assessments using Floating Lidar Systems as main Source of Finance reld Detlef Stein DNV GL
Mitsubishi
24 |Demonstration of the high—availability wind lidar system adapting to atmospheric environment for re|Nobuki Kotake Electric
Corporation
25 |Validation of Measurements from a ZephlR Lidar Peter Argyle Loughborf)ug
h University,
The
26 |Floating offshore wind measurement system by using lidar and its verification Atsushi Yamaguchi University of
Tokyo
27 |wind turkine simulation in flat and complex terrain using generic wind fields kased on Lidar and soni Oliver Bischoff g:l.ll\t’tegr:rtty of
28 |Post Construction Acoustical Campaigns and Turhines Performance Analysis supported by LIDAR M Cédric Eneau DEWI
the
29|The influence of yaw misalignment on wind measurement using nacelle—mounted LIDAR Yusuke Nojima University of
Tokyo
. . DTU Wind
30|Generic calibration procedure and measurement uncertainty of nacelle—hased profiling lidars Antoine Borraccino Energy
31 |Comparison of wind turbine wake numerical simulation with scanning lidar measurements Ariéle Défossez EDF R&D
32 |Turbulence measurements using scanning lidars: A new approach Klaus Vogstad Meventus
X o . X X . . . IFP Energies
33|Real time estimation of rotor-effective wind speed from turbine—mounted Lidar Guillaume Sabiron
nouvelles
General
34|Evaluation of LIDAR Performance for Practical Turhine Control Implementation Samuel Davoust Electric
Technische
35|Comparison of feedback and ideal and realistic lidar-assisted feedforward individual pitch control Svenja Wortmann Universitat
Darmstadt
36 |LIDAR Assisted Maodel Predictive Cantral of a Next Generation Wind Turbine for Tower Fatigue Loz Avishek Kumar DNV GL
. § . X . Stuttgart
37 |Design and Evaluation of a Lidar-Based Feedforward Controller for the INNWIND.EU 10 Mw Wind T|Holger Furst )
Wind Energy
La
38|APPLICATION OF GROUND-BASED AND NACELLE-BASED LIDAR FOR WIND FARM PRODUCTI]Guillaume Terris Compagnie
du Vent
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2. 7. 2. DEWEK (German Wind Energy Conference)
— N
BN 55— 0 B R R A
7 2.10. DEWEK2012 TOFFE U A b
DEWEK2012
HERAIMBL EEEE B8
Sensing the Offshore Wind in the Vicinity of alpha ventus -
Wind Farm: A Wind LiDAR Study B. Cafiadillas | DEWI
‘GW Wakes’: Measuring Wake Effects and Wake
2|Turbulence Characteristics of Very Large Offshore Wind J. Schneemann |ForWind

Farms with Synchronised Long-range LiDAR Windscanners

3|Ship Based-LiDAR Measurements 6. Wolken-Mo Fraunhofer IWES
hlmann
KIC InnoEnergy Project Neptune: Development of a
4|Floating LiDAR Buoy for Wind, Wave and Current F. Schuon IREC
Measurements
Determination of Stationary and Dynamical Power Curves N . o
. Wirth
Using a Nacelle-based LiDAR System L wart Universitat Stuttgart
Asse.ssm.ent of Turbine-mounted LiDAR for Control E. A. Bossanyi GL Garrad Hassan
Applications
session LIDAR
_Appllcatlon of L'df""' for Assessment of the Wind Resource e LEOSPHERE
in Complex Terrain
LiDAR Equnvalt-?-nt Wind Speed Measurements - A Power T. Blodau HErse Bmmro EE
Curve Comparison
LiDAR in Complex Terrain: CFD Approach for Conversion
9|of Standard LiDAR Data Considering Flow Inhomogeneity |S. Koller Meteotest, Switzerland
Validation of Results Against Cup Anemometers
Model Based Wind Vector Field Reconstruction from LiDAR ; Universitat
10 D. Schlipf
Data Stuttgart - SWE
11|Financer’s Acceptance of Remote Sensor Data A. Albers Deutsche ez
Consulting Gmbh
12 Measuring Wind Profiles in Complex Terrain Using Doppler L. Wagner GWU-Umwelttechnik

Wind Lidar Systems with FCR and CFD Implementations

GmbH
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% 2.11. DWEK2015 TOX*F U A K

HEEIBL SEEE HES
Foresighted planning of lidar measurement Tobias Klaas, Fraunhofer IWES

campa igns by using error maps

N

Mobile LIDAR Mapping of Utility-Scale Wind Farms

Mohsen
Zendehbad,

Laboratory for Energy
Conversion, ETH Zurich, Zu
rich, Switzerland,

Bias of mean wind estima te due to non-perfect
availability of remote sensing da ta

Gerhard Peters

Consult. Meteorol

H

A New Bistatic Wind Lida r for Highly Resolved Wind Vector Measurements

Michael Eggert

Physikalisch-Technische
Bundesanstalt

w

Numerical Modelling for Optimization of Wind Fa rm Turbine Performance

M. O. Mughal

Curtin University

Correlation-Model of Rotor-Effective Wind Shears
and Wind Speed for Lida r-Based Individual Pitch Control

Florian Haizmann

Stuttgart Wind Energy

session LIDAR1

“GW Wakes”: Measurements of wake effects in »alpha ventus«

7| i ' R J. Schneemann |ForWind
with synchronised long-range lida r windscanners
Analysis of wak g sweeping effects ba sed on load Hauke Beck ForWind
and long-range lida r measurements
9|Fraunhofer IWES Wind Lidar Buoy Validation Claudia Rudolph |Fraunhofer
Offshore wind turbine power performa nce measurement
10|using a nacelle mounted lidar and a sector scanning lidar from R. Wagner DTU
the transition piece
Measurement of turbine inflow
i1 with a 3D WindScanner system and a SpinnerlLidar R. Wagner PTy
session LIDAR2
12|Ca libration procedures for nacelle-mounted profiling lidars A. Borraccino DTU

13

Determination of stationary and dynamical power curves in
inhomogeneous wind flow using a nacelle-based lidar system

I. Wurth

Stuttgart Wind Energy

14

Comparison of the rotor equivalent wind speed
of ground- and nacelle-based Lidar

Martin HofsaB

Stuttgart Wind Energy

Rebeca Rivera

15(Power curve filtered with TI measured with a two-beam nacelle LiDAR Lamata DONG Energy
16 |Robust low cost offshore power curve tests with lidar Peter J M Clive  |SgurrEnergy
17 Effef:ts of rotor induction on the p_ropagatlon K. Boorsma ECN

of disturbances towards wind turbines
18 Assessment of LiDAR-correction Friederike Bégué |DEWI

for wind measurements in complex terrain

19

The first measurement campaign of Mitsubishi Electric’s
wind lidar in European test site

Masaharu Imaki

Mitsubishi Electric Corporation

20

High-availability wind lidar system adapting to atmospheric
environment for reliable wind resource assessment

Nobuki Kotake

Mitsubishi Electric Corporation

Turbine mounted pulsed LiDAR for performa nce

21 ) L. . L. Wagner GWU
verification in complex terrain
Assessment of turbulence measurements for offshore turbine

22 - DONG E
testing with nacelle ba sed LiDAR nergy

23 Classification and sensitivity analysis 3. Medley ZephIR

of turbine-mounted and floating lidars

24

Lidar use cases for the acquisition of high value data sets

Peter J M Clive

SgurrEnergy Ltd,

25

A comparison of 2- and 5- beam nacelle mounted lidar
measurements on an offshore wind turbine

Peter J M Clive

SgurrEnergy Ltd,

26

A detailed analysis of ship-lidar measurements
with compa rison to FINO 1

Gerrit Wolken-M6
hlmann

Fraunhofer
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2. 7. 3. RO NVE—FIHI VR T L

(AARBEST =X NLX—%S

#2.12. MO AX—FIHY VR T A 2014 TOFEEY X K

FEEIMB SEES BES
1| BAEEFSET A NCBIB v T5-5/F—DIMEEEER St BPA —EEHR
2| BREHAIBASREEILE v TS5 514 -0k IMT RE =EERE
3 ;EEBEO)E?EE%EL;E#%EQ Ry T5—319—0FHEICEST 35R =ik mEAY

#2.13. MO AX—FIHY VRI T A 2015 TOFEEY X K

HERIBL EEEE H4ES
1 [FATGE FRIRYT - (LB 3RS LUZ0EEFIE T EMIEsT INEEEA |ERESHKIS
2| WRFERBWEZEARSEF LR TOMFEEFRE KE BX |HFPAFE
3|9 - AFVEE RV TS -515 - BV BEN/)(J-H—T5HEl & & SRR
4 |EEEE0CHDITBRERBHE Ry TS5 -S4 BUZEREAERENEE KPR EXESHT &
S5 AESBICHII3WRFETBIEUK BRI S(F - SENEDLLE INRBEAR |ERESHTStT

2. 8. EREELOBHE

JBEHHZ A X DoEjEx L LTH ) —2FEBICETLI 0L LT, EEREELNE
R oD, BE, LLTORREIC T, B o#) & NFEFETH TH 5,
+ ISO: International Organization for Standardization
(EBRER LRt . AR YE(LBERY)
« IEC: International Electrotechnical Commission (EFRESIERESEE.
FEHELRERY)
« IEA: International Energy Agency (EFS— /L —FERE, SAMIFEREE)
EREOW, IS0 & TEA IFMNLICENNTER D | IS0 LT 1 X Offds & L TOELHUE
PERE. IEC 13T A Z ORI GBSOV T OHk(bz D T2, TEA Tid IEC K
B DN— R L 70 HHER R B S D,



2. 8. 1. ISO (International Organization for

Standardization)

(1) B4
- ISO 28902-2, Air quality - Environmental meteorology -
Part 2: Ground-based remote sensing of wind by heterodyne pulsed
Doppler lidar
(2) MREEL
« 2V 2T JRGHN T A Z OFEARERE & MERERHAT 7 1A &2 BUE 3 5 Bk (1AL
),
- RFICRNT, HERE, BNBELZIILOE LTEHET & oMt
B,

2 . 8. 2 . IEC (International Electrotechnical

Commission)

(1) B4
- IEC 61400-12-1 Power performance measurements of electricity producing
wind turbines
(2) s -
- JRELOMERERHAM T VA B9 o B (TRRH) .
cAHRFICBWT, Ve oS (BGHZ A2, Y —4) &AW CREME
RERTA 9~ D BR D s D RFAmEAER 7 vk & BlE,

2. 8. 3. IEA (International Energy Agency)

- [EC B~ DRBITMITEE D TASK (HFAEES) BdH 0,
TASK32 & LC” Wind lidar systems for wind energy deployment” 23HE{T
. B BB RGN T A X HEAOEES, HKORRERD, H#H
BEESEZGE (RP: Recommended Practice) #Z{ERkH,
(1) RP 4%k :
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» Ground -based vertically—profiling remote sensing for wind resource
assessment

(2) M=
- Mt BERTE T A F e ORI BRI D HER S 25 (AT o
E5B o> TEC Hikg 22— RUTHERK,

3. SRHFEND T A X —EAfbt LR E B

INE TOENNAOIERE ZRIRT 5 . RGBBIHOI -4 X —D%5
FIRET 2RI H D0, T4 X —HivOgeErEx, 4% 74 0o
RERZENEZ NS, 22T, FO—EOHZ271,

3. 1. A RX—=UT7I4F—FIk

W, SIRIEA A—VOREGEEZ AN E LA A= 0 FT 4 X —D BN

BLTWD, FICEHHADO A X — A7 Aif, HEEREESHOZDOF—%
=& LTREZREBEN RSN TS,
VAT AELTUL, L= E—LEEELTIDA A—VERETHL—FAF
YIl—&, 77— LAERHELTCHEDEE 2RO T LA B —T% T
H7TwvadAX—IIRlENnNG, VL= RAFXy XL —FrEETHHE
AU E LR LT, HlEHEZEZET L EWMETNARER T T v aTA
H—MMBERTHD, L, 77 v adf X —3 77  E—LEkETH
D, L= AFxx F— L0 BRBRHERENE RO REDR B D,

EHLLDOHFANHENITUR TITHW CTE 0N, BB A—DIFEa X K
BICE Y LA TR Y, FHBEICHEH T 52X FTRLETX 2003 EMAILO*
v 7D,

TDEIBRAA—T T T A X =D/ LN ER T D & B LA
DERA R3S T A X —N T DA EEMEDN & 5, FRICEGE CTI3RKR %
MR WER T AT A E LT CCD I ATELFEAE LT o ¥—2L
LCORBEENH D, £ OMIZHE LS I o —0rE e o 5% e - &
DS T EER Y — L L CEERIEHESN D,
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Point Gloud Dats
Pos \erary of
Rocievers Recles Recieve
Lomsing Transmit I| " Lonsing
= |45
- R £
-7 . | .
dsev L R
{ ~ |
N “',': Goam
Speoader 1 Spreacer t
Flash LADAR
Flash LADAR
Components Onject Components Cbject
%] 3. 1.

(Flash Lidar A& (ASC4EHP X 9))
(http://www. advancedscientificconcepts. com/products/products. html)

3. 2. BETA X —

WEBLI~D 7 A4 F—HiFomE A, BUKTid, RKBIHNE EE &L LT
W, YIRS, ZERUTHEASTH 800 (GOEEAF D, L— 2RI - #
LT 5720, T4 X —BRIEEN SHREEDLTLE ) Z DRI RERNTH
5. Fio. KSFIZ L DFR~FIDO N OB TZD, KA T A X —TE<
AW NERN—F % MBETA X —IZEmHAT 22 EREH LV, Z D72,
WET A X4 — OB 726 e LT, L —YI k5, BN S 10m 2
FED ., FERESREEDHNY B — Ny FIEE R A2 ENEW, F-. WBEE
FTAHZ =T, RETAX—D L HITH FICERE L CGlgBll+ 5 2 LR TE R
Wb ERERBLIHNICE LTy, LML, 20X REETTH, BT
DORRZH R 72 E T A X —HOBRR NG T b TR Y, w@mARPHITIE R L T
W5, ZDSH, FFRICBWTHIRSNA T4 X —HifEHDHZ LR TE 5,

3. 2. 1. EZEOHBEZEBHNTIIAF—

EZENGHEEIZIT TCT A4 X B E T 5545, KRREBBET TV —F D
RN DN, RHREEBRINREL 70D, T/, MZHEEE T 4 ¥ —%
WX, BEBEN AR THDH, ZD=D, WHENE TIE R KREMING
BRTDWHET A X —TFIETIEH, R]FP CoEmEBE), L OERBEBIH O 2
Uy MZ2{ENP LN G, TS T 2 AF#HOE M AL Z &N TE S,

® E/mu T 4 NTA K —

MBI ISR ED NV A L —F 2 G L, K TRET LEEE E2E
MWHET A Z Licky, WEMEOWKFTDO s v 7 o VIEE W77
Y7 NURE) AHEET D, N LR, MUEHE. IS ICEE L7 OB
HKINTWD, BT A X=X HWm OB TIL, BROEE (L—FA
FADEE) DRENVTLD, RQEXLTA X —IEEDORELIENT A X —
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EHEH/DLZLIXTERY, 7o, RATA X —LE- T, fBHIFOZ v
T 4 IVERE D AE R ESD Z EBNHINICREECH D, Lo L, BEMAEE
TA X=X AMWRm I mu 7 ¢ VIRESFATERIZ, WEBANC L - T,
CRTRT — ¥ ORIEZEIIERNLDEERERE 2D,

® T A X —

WECE MBS R L723a . Mk X 0 & EEESR, WEE AT T3 bE
L. 100m 7>5 100km A & —/ VD JREFIZ K EIER T 5, H@IX, #EFE7 2 e
T4 I DL IRV ENEE RO, WEZ a7 o VBT A X —
ERIBROE ST A —dEE T, WK &R E XA L, BRICE D S BT
HIMOM BB Z4T 5 Z ENFRETH D, TN FE T, M2k, mins o
HLTEEENPRE I TS, Fo, B S il O KSR E I,
BB ERICRSLTH N TE D,

® RVFIRHET A X —

B OMIEZ T A X —TITH Z LN TE S, EZENSFAD/ LA L —
PEBE L, BRBIOMECOBILEEZZE L T, TORMEICEY ., K
EEFHAT 5, M OFHENC S W TCIE o L—VF K EEZHWL AL & D,
R ATRERREE I, MBI IR ORI, M OVEAKE A (250 < ARAF 9D 23, T
DETIUE., Eom 2253 10m DR — L ORIRIZEL T 5, M2 c ik
L. U—VBUITMZ A% v 2 LRSS 1B W 0w ORISR 0 78 M S R R
WCHWHIND Z LN, AKENE m LLEO B, 3 X OV HE O M
IR TIE, EMICL D Y —ERENHE L < D70, MR
T A X=X DHRERIEOFIEN T,

3. 2. 2. P TCEBHEHTAETIA X —

T A X —HEE A K ERSHICINE L, P B Z1T O 6. MmO
BRI, TA X —BIAREEREHIELS b, £/, F 77 v bR—
LNiZHHE L, BEIT 52 LT, HRax REETOBRNBFREL 72D, WEFIZK
KLV L REEFNNDRL BETIE, BREDE ROV NERE &
5,

® VEHRL BRI T A X —

WHIZIX, 777 B oROREWESEN, B L TRIEWLHEEDH D,
T FUoLBREWE S, m S m ETHEA R A XDLONFEET D,
TS ORI ECR 1. B L — AL — R W T A X — T
B FEETH D . ZAVE TIZ ROV (B RUEHIRARE) ([CHE L7 4 ¥ —E
SNBSS T D BUAITEEE 1 ROV DIGMIRE T E v BUAIFTREIEEEIX.
HE KT ISR < RAFT 223, L 1om FREE OB EB L T\ 5,

® EHHEEMELIN T A X —

DRI I, T BB S5 . N THEEM DR E STV D50 &
B, TNHDONTHEEYORAZ HIE LT, fkta L —FZ2H 7z 3D A% ¥
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ST TAT—NEABINTWD, TA4X—BHIL, ©T7 AT LR
720 NLHEEY O 3D TR Z 3SR T 720, MEM O NRIBIRE
{EORAEIZE LT\ 5, B eTeERREEI X, MAEE ISR KT D08, 5
PEASEFAUX, 2% 10m FREOBLAINEHL L T\ 5,

o EIEIKHIZELA T A X —

WK ERRA S CHH S5 AUV (MR B AR PR A EE) ClE, EISHIE
HWEOE L LTI F—RHWLND, L, KFEEIIHEMR
PEORELRNEE LN 2, MR OHANEEICHIRANEL D, 207D,
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NDACC (Network for the Detection of Atmospheric Composition Change) lidar
http://ndacc-1lidar. org/
AD-Net (Asian dust and aerosol lidar observation network)
http://www—1lidar. nies. go. jp/AD-Net/

network
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EARLINET (European Aerosol Research Lidar Network)
https://www. earlinet. org/

TOLNet (Tropospheric Oozne Lidar Network)
http://www—air. larc. nasa. gov/missions/TOLNet/

ALINE (Latin American Lidar Network)
http://lalinet. no—ip. org/
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