June 20, 2010
Tornadoes in Wyoming




Morning Thoughts from Cheyenne

"lve looked at many eastern WY tornado cases dating back to 1940s and today’s
parameters are on the extreme side of what is typic  ally associated with tornado
events.”




Storm Reports
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Initial Chugwater Storm

ichael Carlson http://michaelcarlsonphoto.com/




Chugwater Tornado

Michael Carlson http://michaelcarlsonphoto.com/




Chugwater Tornado

Michael Carlson http://michaelcarlsonphoto.com/




Chugwater Hailstones




Chugwater Hallstones

i J:’--'Tony Laubach




Chugwater Hail Victims

© 2010 C. Doswell




After the initial storms weakened, we became worried about the high CIN east of I-25.
So we headed north to Converse county hoping a storm would develop in the clear air.







~Jonathan Finch




Converse

- Jonathan Finch







500 mb Progression with Primary Surface Front

el
55555

L

i) &)
J P
Thp&y7 “
11,582

{2
u - -8 588 | . -
88888 C .J‘

a" o
] Sbse
T B892 e 38
) 5 531 e £
— 54
H T 593 e 13
f5597 g :
= | i L



/'—EET € ™ -4 -
—_— '\\ - a . f
NAM12L§urfac9ﬁu1v Pot Temp Img(K) 20.18 OHR Sun 18:00Z 20-Jun-10
Y _ =

NAM12 400MB T'Iiﬁn/[;erature (C) 20.18 OHR Sun 18:00Z 20—Jun-10




Vi

3 \\\Jrﬁ
!

NAM 00 HR Valld 18 UT¢ 400mb
Wspdﬁémps vvlnd babéf

' MAmé 4DDMB 'ﬁhnﬂ;ﬁeed Img(kt) 20. 13 OHR Sun
Tw At

NAM12 40L'}MB’ Temperature (C) 20_18 OHR Sun Iﬁ’"




20.

NAMIZ SDDME ﬁndspeed Img(kt) ZG:
NAML E Windspeed (kts) 20

mx‘?z 2sg}nd5p (t 2:1&;

W U= f |o Lf [ ]

OHR Sun
OHR,. Sun

OHRE Sun

20-Jun-10
20-Jun-=10
20-Jun-10
20-Jun-=10

#0-Jun-10
B O—Jun-10
- Tun—10







19016KT
04020KT

05003KT
33006KT
07015KT

05003KT
33006KT
07015KT

O00O00OKT
09021KT
10021KT

Outflow Surging Westward




COLD POOL GENERATION

Nocturnal storm clusters and upslope flow lead to low-level cold pool development
across the central high plains.
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Morning Moist Surge - 08 UTC
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Morning Moist Surge — 09 UTC
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Morning Moist Surge — 10 UTC
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Morning Moist Surge — 11 UTC
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Morning Visible Image at 13 UTC
Alongside Terrain Map
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Unusually High Dewpoints in Southeastern Wy
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Unusually Moist Below and Cold aloft!!

« From 1942 to 2010, there has only been 1 instance o f 60F or > surface
dewpoints at Cheyenne in June at 18 UTC and thiswas  on June 20, 2010.

* There have been 15 instances in 69 years during Jun e at 18 UTC when the
theta-e was higher than on June 20, 2010. Butthe a verage 400mb temperature
for these 15 cases was -19.3C compared to -24C on  June 20, 2010.

* For the 42 July-September instances when the dewpoi  nt was 60F or greater, the
average 400mb temperatures was -17.5C.




why Was It So Moist???




500mb Height Composite for June 16 (1990 to 2009)
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High vs Low Plains Thermodynamic Comparison



Theta-e Comparison at 18 UTC

High Elevation vs Low Plains
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Estimation of 500mb Temps and Lifted Index
Without Upper Air Data

 Interrogating raw observations as opposed to exclus ively fixating on NWP
analyses can help the forecaster heighten situation al awareness.




Find Mixout Temperature for Selected Stations

Rawlins Municipal Airport (UTC)
B Temperature (F) B Dewpoint (F) B Relative Humidity (%)
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500mb Temperature Estimates
Lifted Index Approximations (500mb)
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18 UTC Cape Analysis (modified from RUC 18 UTC)
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18 UTC CIN Distribution (modified from RUC 18 UTC
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18 UTC RUC Surface Temperature Analysis
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18 UTC RUC Potential Temperature Analysis
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CAPE & Shear Parameters for
Chugwater Storm

SBCAPE = 3400 j/kg
0-3 km srh = 313 m2/s-2
0-6km shear = 55 kts




18 UTC Mesoanalysis with Radar
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2030 UTC Mesoanalysis with Radar
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22 UTC Mesoanalysis with Radar
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Radar Loop with Terrain







Core of Converse County Storm (1.3 deg)
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Storm Initiation in Wheatland-Chugwater
Convergence Zone
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Future Research

* The “Chugwater-Wheatland Convergence Zone” (we are ¢ alling CWCZ) focused
convective initiation in a localized area. Is this a regular occurrence in
southwest flow regimes with upslope flow? This will be the focus of our future
research.

Is storm back-building a regular occurrence in the CWCZ? We have personally
witnessed this on several occasions during our stor m chases in the Chugwater-
Wheatland area.




Conclusions/Thoughts

The rare combination of extreme mixing ratios and c ool mid-level temperatures
lead to unusually high CAPE values in the lee of th e Laramie Range.

Overnight MCS clusters aided in shunting moisture w estward up the higher
terrain.

The sharp gradient in CIN and mesoscale boundariesw  ere important with
respect to convective evolution.

A convergence zone west of the Chugwater-Wheatland area (CWCZ) may have
encouraged storm formation in a localized area. Is this a regular occurrence?
This will be our focus of future research.

Is storm backbuilding a regular occurrence in the CW CzZ?

The Converse county supercell developed just ahead 0 fthe surface warm front.




