Assessment of observed and modeled
near surface turbulence in complex
terrain during WFIP2
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* Second Wind Forecast Improvement
Project (WFIP2); September 2015 —
March 2017

* Three scanning Doppler lidars along
the Columbia River basin in eastern
Oregon and Washington

* Output from NWP model (HRRR, 750
m resolution)

Arlington lidar
at~262m




Paper Outline

1. Introduction (Motivation, WFIP2, previous studies)
2. WFIP2 instrument and modeling setup

2.1 Doppler lidar

2.2 Sonic anemometers

2.3 HRRR model v4

3. Methods for turbulence estimation

4. Results

4.1 Influence of wind turbines and tower structure
4.2 Measured turbulence intercomparison (multi-month, including wind gradient)
4.3 Evaluation of model using observations

5. Summary and conclusions



Influence of wind turbines and

Distance @
551719 m ~

Y Start new

®

=

®

o

"]

[ @
® o
@ o}
6]

® (@]
o [ ]
® o)
pe ]
@ @
® ]
@]

o

e

®
n =

Camera: 11,905 m 45°37'40°N 120°42'40"W 376 m




dissipation rate (m2 5'3)
53 3 3 3
~ o @ -

-
)
N
o

-
(&)

IR X IR R Wind speed (m s
S S S S =
5 én & N o o ©°

dissipation rate (m2 5'3)

)
8

-

-
(=}

Wind speed (m s
o

(=}

-
(&)

Influence of wind turbines and tower structure
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Influence of tower structure
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Impact of wind turbines
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Sonic / Lidar Ratio

Wind speed gradient

Wind speed
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* Reduction in wind speed due to
wind turbines and tower
structure for easterly winds

| * North-south wind speed

gradient (possible channeling
effect from river basin)
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Multi-month intercomparison (diurnal cycle)
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