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Very Rare Events!!

• Large,  Long -Track Tornado on  Colorado Front 

Range

• Damaging tornado in Laramie Mts. (elev. 7500-8700 ft) 

in dense fog and temperatures from 43 to 47F

• Laramie hit by F1 tornado

• Baseball sized hail at 8400 ft on the Laramie Range 

• Thundersnow in Laramie Range 5 hours after the 

tornado moved across the same area (3 to 6” 

accumulations) 

• Storm developed near the Denver airport and 

produced  severe weather over a 3.5 hour period and 

over 140 miles (well beyond Laramie,WY)





Ted Ullmann

Windsor, CO Wedge Tornado



John Myers

Trees Down Northwest of  Vedauwoo, WY



The Meridional Upper Pattern with 

Laramie Range Tornadoes
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May 22  2008  12 UTC

500mb



May 22 2008  00 UTC

The Moisture Surge -- 00 to 09 UTC May 22



May 22 2008  09 UTC



May 22 2008  15 UTC



Visible Satellite Loop



Pueblo Radar Loop



Initiation Time 1630 UTC



KFTG .5° Reflectivity Loop



17 UTC



1730 UTC



18 UTC



Surface Boundary Loop



Why Did the Storm Weaken 

in Larimer County? 

The storm suddenly moved into much cooler air (55F)  

while the elevation changed little. So the potential 

temperature dropped sharply.



Distribution of CAPE

Surface based CAPE values were calculated from 

surface observations, raobs (18 UTC Denver sounding) 

and model soundings.



Storm Residence Time in Unstable Airmass

Surface Based CAPE  18 UTC May 22



Greeley, CO Sounding at 18 UTC from AWIPS 

and RAOB

• The 18 UTC Denver sounding was very useful at mid

and high levels

• The Denver sounding was modified at low levels

using the 18 UTC Greeley surface observation

• However, the  low to mid-level jet (dry intrusion) was 

just east of Denver and not sampled very well



Greeley, CO sounding at 18 UTC (from RAOB)



Greeley, CO Hodograph at 18 UTC (from RAOB)



Harriman, WY sounding at 19 UTC

Method and Data Used

• “Mesowest” hourly temperature observations at 

Harriman, WY and Lynch, WY

• The mid to high-level temperatures were determined

from the RUC and Denver 18 UTC sounding.

• Widespread dense fog from Harriman to Vedauwoo

indicates that temperatures were about the same as

the dewpoints.

• Hourly temperatures from cooperative observer

2 miles southwest of Harriman



Harriman, WY sounding at 19 UTC

“Mesowest” T/TD Data Used



Theta-E  vs Elevation at 19 UTC

• Relatively high potential temperature was a large 

contributor to Theta-e at  Harriman!!



Harriman, WY sounding at 19 UTC

“Mesowest” Wind Data Used



Harriman, WY sounding at 19 UTC (from RAOB)



CAPE and Freezing Level near Vedauwoo

• There was a slow decrease in surface based CAPE as

the storm moved toward Vedauwoo and beyond.

• A meteorological tower south of Vedauwoo (8200 ft)

measured a temperature of 44.5 at 19 UTC.

• Despite the temperature being 3.5F cooler, the theta-e

was only slightly lower than at Harriman (333.3K vs

331.8K) since the elevation was 700 ft higher.

• The surface based CAPE was about 600 j/kg with  a 

very low freezing level of 3700 ft.



Vertical Wind Shear & SRH

for Harriman

• Platteville ,CO profiler  was missing after 16 UTC

• WSR-88D Cheyenne VAD Wind Profile

• Medicine Bow  profiler was too far west

• WSR-88D Base Velocity

• “Mesowest”  surface observations



CSU/CHILL 1.7° Base Velocity Loop



Vertical Wind Shear and SRH for Various Wind 

Directions at Harriman at 19 UTC



Harriman, WY Hodograph for 19 UTC with  Storm 

Motion 146 at 42 kts and SFC Wind 070 at 35 kts



January 24  1964  Montgomery, AL

vs

May 22  2008  Harriman, WY

• Relatively high potential temperature was a larger 

contributor to Theta-e at  Harriman

• Relatively high mixing ratio was a larger contributor 

to Theta-e at  Montgomery



January 24  1964  Montgomery, AL

vs

May 22  2008  Harriman, WY



Harriman, WY Surface Observation at 19 UTC

T/TD = 47F/47F



Harriman, WY Theta-E at 19 UTC

T/TD = 47F/47F



1000mb Location Theta-E at 19 UTC

T/TD = 67F/67F



Conclusions

• CAPE distribution was important for longevity of storm.

• Surface boundaries were crucial for the Colorado 

tornado.

• LCL/LFC heights were low in Colorado and near the 

ground in Wyoming.

• Baseball sized hail occurred at 8400 ft on the Laramie 

Range with only 600-700 j/kg CAPE.  Extreme shear 

and 3700 ft freezing level likely compensated for the 

marginal surface based CAPE. 

• Perhaps the highest elevation tornado to cause 

significant property damage occurred on May 22 2008 ?



Web Site

http://www.bangladeshtornadoes.org/UScases/052208/22may2008terrain.html


