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THE INFLUENCE OF TERRAIN DURING THE 27 APRIL 2011 SUPER TORNADO
OUTBREAK AND 5 JULY 2012 DERECHO AROUND THE GREAT SMOKY MOUNTAINS
NATIONAL PARK
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areas that had a good open view to the

strong northeasterly winds.

winds
in

(from

the

the

southern

southwest
Appalachian

northeasterly direction.
The strong convective winds on July

4. SUMMARY

th

5 were coming from the northeast direction
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During the Super Tornado Outbreak
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Figure 1. Location of southern Appalachian region (shaded area) in relation to the United States
(top) with relief map of the southern Appalachian region (bottom) [bold lines denote state
boundaries with state names in bold capital letters; regular lines denote county boundaries with
county names in small text; large text denotes geographic features].

Figure 2. Tornado tracks from the 27 April 2011 Super Outbreak (from NOAA 2011) showing how
tracks from the long-lived supercells became more fragmented over east Tennessee (bold lines
denote state boundaries; regular lines denote county boundaries).

Figure 3. Tornado tracks and intensities across the southern Appalachian region during the Super
Tornado Outbreak on 27-28 April 2011 (bold lines denote state boundaries; regular lines denote
county boundaries with the county names included).

Figure 4. Topographical features of the southern Appalachian region, along with the names of the
numerous southeast-to-northwest oriented river valleys within the southern Appalachian
mountains (bold lines denote state boundaries).

Figure 5. Isobar/frontal analysis and infrared satellite imagery on 28 April 2011 at 0000 UTC.

Figure 6. Sounding from the NAM12 model over central east Tennessee (exact location shown in
upper left corner) at 0000 UTC on 28 April 2011 (wind barbs in kt; 1kt = 0.5144 m s-1).

Figure 7. Surface winds (wind barbs in kt; 1kt = 0.5144 m s-1) from the NAM12 model at 0000
UTC on 28 April 2011 (bold lines denote state boundaries; regular lines denote county
boundaries).

Figure 8. Same as Fig. 3, but with red arrows drawn to show the probable paths of stronger
southeasterly winds that were likely channeled and accelerated through the numerous southeastto-northwest oriented valleys.
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Figure 9. KMRX velocity images (color scale in kt; 1kt = 0.5144 m s ) on 28 April 2011 at 0025
UTC (top) and 0124 UTC (bottom) [bold lines denote state boundaries; regular lines denote
county boundaries with county names included; arrows point to the inbound velocities of interest].
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Figure 10. KMRX velocity images (color scale in kt; 1kt = 0.5144 m s ) on 28 April 2011 at 0215
UTC (top) and 0224 UTC (bottom) [bold lines denote state boundaries; regular lines denote
county boundaries with town locations and names included; arrows point to the inbound velocities
of interest].

Figure 11. Same as Fig. 10, but at 0233 UTC (top) and 0238 UTC (bottom).

Figure 12. Same as Fig. 10, but at 0247 UTC (top) and 0251 UTC (bottom).

Figure 13. Storm reports received at the Storm Prediction Center (SPC) from the 5 July 2012
derecho event.

0

Figure 14. 500 hPa heights (solid lines in decameters), temperatures (dashed lines; in C), and
winds (wind barbs in kt; 1kt = 0.5144 m s-1) on 5 July 2012 at 1200 UTC.

Figure 15. Isobar/frontal analysis and infrared satellite imagery on 5 July 2012 at 1800 UTC.

Figure 16. KMRX reflectivity image (top; color scale in dBz) and velocity image (bottom; color
scale in kt; 1kt = 0.5144 m s-1) on 5 July 2012 at 2202 UTC (bold lines denote state boundaries;
regular lines denote county boundaries with county names included).

Figure 17. Same as Fig. 16, but at 2220 UTC.

Figure 18. Peak wind gusts (in miles per hour; 1 mph = 0.44704 m s-1) measured in the Great
Smoky Mountains National Park on the afternoon of 5 July 2012 between 1300 and 1900 EST
(1800 and 2400 UTC).

Figure 19. The extensive tree damage observed along Laurel Creek Road in the Great Smoky
Mountains National Park on 5 July 2012.

Figure 20. Locations of geographical features on the Tennessee side of the Great Smoky
Mountains National Park (top) and a smoothed elevation map (contours in meters; bold line
denotes Park border) of the Great Smoky Mountains National Park with the locations of five wind
observation sites (bottom).

