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ABSTRACT

1. INTRODUCTION1

1.1 Wind Energy in the Southern Plains
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1.2 NLLJ, Terrain, and Blue Canyon
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Figure 1. Typical wind turbine power curve.
Figure from HiWinds Program, University
College Dublin.



Figure 2. Red pushpins indicate the turbines at
Blue Canyon Wind Farm, which are located in
the Slick Hills of southwestern Oklahoma. The
black line represents the position of the
transect used in future figures. The Wichita
Mountains are located about 10 km to the
south and southwest of the wind farm.

1.3 Mountain Waves
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2. METHODOLOGY

2.1 Criteria for case studies



Date Stable
Layer
Height
(m AGL)

S.L.
Lapse
Rate
( K km 1)

SFC
1000m
Lapse Rate
( K km 1)

17 June 400 m 4 6

22 June 400 m 2 4

4 July N/A N/A 4

Table 1. Forecasts from the WDT WRF 3 km
model were examined to classify the stability of
the lowest part of the atmosphere during NLLJ
events. Values are for 0500 UTC, based on
forecast hour 8 fromWRF.

 

 

 

 

 
 

Figure 3. Locations where METAR was obtained
from. There was no close METAR available to
the north of Blue Canyon.

2.2 17 June 2010



Figure 4. Surface map from 0500Z on 17 June
2010. The thunderstorms present in the Texas
panhandle dissipated well before reaching Blue
Canyon, hence thunderstorm outflow did not
occur at Blue Canyon (Black Dot). Figure from
Unisys Weather Surface Map Archive.

Figure 5. Observed (black) and WRF 3 km
forecast (blue) of wind speed at 60 m for 17
June 2010 at Blue Canyon.
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Figure 6. Images from IDV during the NLLJ case
on 17 June showing a south north cross section
through the Blue Canyon wind farm, as shown
in Figure 2. (Top) Potential temperature
(shading at 1 K intervals). (Bottom) Wind speed
(shaded at 2 m s 1 intervals). The WRF terrain is
shown in black. The first elevation maximum on
the left side shows the Wichita Mountains while
the second elevation maximum in the middle
shows Blue Canyon and the Slick Hills. Both
images are from the 16 June 2100 UTC run for
forecast hour 8.



2.3 22 June, 2010

Figure 7. Shows the surface map for 0500 UTC
on 22 June. Blue Canyon is located with the
Black Dot

Figure 8. As in Figure 5, except for 22 June.
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Figure 9. As in Figure 6, except for 0500 UTC 22
June.



2.4 4 July 2010

Figure 10. Shows the surface map for 0500 UTC
on 4 July.

Figure 11. As in Figure 5, except for 4 July

295K 310K

0ms 1 25ms 1

Figure 12. Cross Sections for 4 July, 2010. See
figure 6 for further explanation.



3. RESULTS
3.1 Occurrence of Mountain Waves

Date Wind
Speed
(m s 1)

Tv (K)

(K m 1)

Fr

17 June 10 302.4 .010 2.91

22 June 12 302.8 .008 3.91

4 July 10 297.0 .002 6.58

Table 2. Calculation of Froude numbers based
on RUC 13 km analysis. Analysis for each data at
0500 UTC.

4. CONCLUSIONS
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