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Outline

e Observed Effects of Wind Turbine Clutter
(WTC) in Level-11 Data

e Importance of the ORDA Revealed Through
the Doppler Spectrum

e Preliminary Results from March, 2006 KDDC
Experiment: Spotlight and VCP 21 Data
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* |_ocated 25 miles SW of
Dodge City, Kansas

e 170 towers

» Height of Tower: 217 feet
(66m)

* Length of Blades: 77 feet
(23.5m)

* RPM: 28.5
 Tip Velocity: 70.14 ms*
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Urireivelinie) reteliell velociiles

The Doppler spectrum is a
power-weighted distribution of
radial velocities within the
resolution volume

Examples of unique velocity
distributions:

* Tornados

e Ground Clutter

» Sea Clutter

 Birds

 Wind Turbine Clutter (WTC)

Spectral Processing
Possible With ORDA
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LPDPC Lavel | Exoerirnent

Wlziren S0-314 2008

¢ Spotlight (statieRary, aRtenne)
Oversampled terachieve 2SN meELer el gates
Used the highest PRES 1282 HZN(PRIF="0N/ENIIS)
Selected azimuthrangles te Iselate tuiiInES

¢ VCP 21

Approximately 16/ heurs of Level=1 scanning

Used for testing off mitigation algoethm URder eperauenal
conditions

+ Range-Height Indicater (RHI)

10 elevation angles: 0.5-2.9°
Shows negligible effect of WTC on sidelohes (88D anly)
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Nelelitlon of Sieatllaiiac] Waziiriar

Simulated time-series weather signal [Zrnic, 1969];
c =3 ms?, v, varies with time, SNR = 20 dB




Neap=Eigear Elliarinc Meatirocls

Unwanited WANEsignals aresticnSIERNONNSER)

WX echioes shieuld e appreximately SiabeRER
over seconds (temperal coRtipuiizy)

We will exploit this difference: by USingrthe
continuity in; the Wx signal

Solution for Spotlight Data: Use' a simple
variation of a median filter to remove the

artifacts
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Sirie)le [solziiec Turolne

Spotlight Data
OUGMAP and Median Filtered Range=37.1045km
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LDDC V/CP 21 Scarirlific Detizl
Meael Woe ziriel WTC

IX! Figure 3

Weather

4

Given Level-I data, it is possible combine the Wx and WTC signals
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WERE & WEe Reinicje/AZiruin Cortinulty in Dogoler Soecira

200 [X!| Figure 2

oOnon X| Figure 2

File Edit View Insert Tools Window Help
Deds| s ace® || 05
Range Continvity of Spectra: Az=244"

T T
=

File Edit ¥iew Insert Tools Window Help

D&k |RaN® |« | 0H

A o

i

Range (km}
[

=
=1

37 7478

|
36.9871

36

Velocity (ma—i) Velocity (ms")
Range Continuity of Spectra: Rng=37.7419 km

Range Continuity of Spectva: Rng=36 9871 km

WVelotity (ms™')

Velocity (ms")

234 236 238 240 242 244 248 248
Azimuth {degrees)

238 240 241 242 244 246 248
Azimuth (degrees)




LDDC VCP 20 Scaririrc) Deliel

Sitzipiclzife] Two-Dirrlersionz] Fllierinc)?

e Problem: Turbine Clutter close
to constant level in frequency
dimension

e Possible Solution: 2-D FIR
Notch Filter at DC with smoothing
In range/azimuth
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TWeARlsansiorel FEilterinc): Prelirinzry Hasulis

Unfiltered WTC/Wx Filtered WTC/WXx




SiupaarEy giniel Euitire YWork

+» Explored! advantages o IDepplciispEciiciNeCESSING
for mitigatienr e Wie

+ Developed prelimimany/nen=inearfiterHnerscHeEnie
exploiting spatial/tempoeral cCoptipuity/AeinVeaies
signals

¢ Future Developmenit Work:

Optimize processing scheme fior exploiting thiree-dimensionzal conuipuis/Ainnm
Doppler spectra

Possible simulation study of adverse efifiects off nen=linear filter

Future experiments may be needed for more difficult cases @i multEpailg
scatter, multi-trip echoes, etc. KIEX Great Falls, Moentana?

Begin to explore challenges with real-time implementation

http://arrc.ou.edu/




