ATM 311
Theta / Theta-e Assignment, and Tornado video analysis

Name: ___________________________________

PART 1:  Recall that potential temperature () is the temperature of an air parcel if it were to be brought (compressed or expanded) to 1000 mb following a dry adiabat.  Using your Skew-T, note that the potential temperature of a parcel of air with T = 10°C at 800 mb is ~29°C, or ~302 K.

Equivalent potential temperature (e) is the temperature of an air parcel if it first were lifted to its LCL, then continued to rise until all of its water vapor condensed into liquid water, then brought dry adiabatically back down to 1000 mb.  A parcel of air with T = 10° C and Td = 0° C at 800 mb would have a e of ~44° C, or ~317 K.  Basically, e includes the potential warming due to the condensational heating of the water vapor in a parcel.

1a.  Given an observation taken at 1000 mb, where T = 15°C and Td = 6°C, find  and e using your Skew-T.



1b.  Now, say the 1000-mb observation still has a temperature of 15°C, but the dew point is -12°C.  Find  and e using your Skew-T.  



1c.  Why, physically, is there such a large difference in e in your answers to parts (a) and (b)?









2.  Can e ever be less than ?  If so, under what conditions might this occur?  If not, why not?





For the next problems, refer the 850-mb e and  maps from 0000 UTC 19 May 2013.  Both maps have 850-mb wind barbs (in knots) drawn as well.  The color fill is not the same for the two maps.  There are links to these maps on the ATM 311 website.

3a.  Approximately where, geographically, is the center of 850-mb cyclonic circulation?



3b.  Approximately where, geographically, is the strongest equivalent potential temperature (e) gradient?  Is there a shift in wind direction along this gradient?




3c.  Where are the strongest potential temperature ( gradients?




Compare the  and e maps.  Notice how the highest  is located in a region where the e is relatively low (eastern N.M., west Texas, north to southwest Kansas), and how the highest e is located in a region where the  is relatively low (central Kansas south through central Texas).

4a.  What does this discrepancy tell you about the airmass in west Texas and New Mexico? (i.e., is it relatively warm/cold/moist/dry, etc.).  How do you know?







4b.  What about the airmass in central/eastern Texas, central Oklahoma, and central Kansas?







4c.  Is the e gradient in west Texas associated with a dryline, cold front, warm front, or trough?  How do you know?


PART 2:  Watch Skip Talbot’s storm chase account of the El Reno, Oklahoma tornado from May 31, 2013.  This tornado tragically killed three experienced storm chasers, and severely injured others.
https://www.youtube.com/watch?v=jVTs55W3Iag

5:  At around 3:25 in the video, where are the storm chasers clustered?  Why do you think chasers would want to be in this location?

6:   What was especially dangerous about the route Mike Bettes and The Weather Channel crew took to view the supercell/tornado?

7:  About halfway through the video, Skip Talbot shows his own experience on this chase day.  Choose a time when you recognize a particular supercell feature in his video timelapse imagery.  Describe the feature; does Talbot’s vehicle location in the radar imagery match with the location you’d expect to see this feature?  In your answer, please indicate the time within the video, for reference.

