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ABSTRACT 
 

A chronicle of 18 California University of Pennsylvania students’ trek through the 
midwest and Rocky Mountains on the search for tornados and severe weather.  
The journal goes into the weather conditions day-by-day, and explains why no 

tornadoes were seen until the final day of the chase.



Day 1: Tuesday, 13 May 2008

 The first day  of the California University of Pennsylvania Meteorology Stormchase 

2008 began early in the morning Tuesday, meeting at the Eberly  Science and Technology 

building around 11:00 UTC with luggage, computers, and papers in tow.  After waiting for 

everyone to arrive, the group made our way up to the weather lab to finish signing papers and to 

begin the first weather briefing of the trip.  A nice upper level trough was present in the west 

around the Colorado region, and was making its way eastward.  A 110 knot jet streak was 

digging this trough in further.  A nice theta-e ridge was also present in Texas, and up into 

Missouri.  The sounding from Fort Worth, Texas confirmed a very moist lower atmosphere up to 

around 850mb, where a hydrolapse and temperature inversion were present.  The sounding also 

showed 1149 J/kg of CAPE above 600mb, with a large CAP below, as well as a surface wind 

change, which was highlighted in the hodograph which showed quite a bit of directional shear.  

This all highlighted the cold front which was making its way into the area.  Severe weather 

indices, such as lifted and showalter, were in agreement of severe weather in the area, with an 

EHI value of 2.6 hinting at  severe supercells.  If the CAP was broken, and it looked like it  would, 

severe weather was very likely in this region.

 Moisture flux divergence maps highlighted an area of strong convergence in 

southeast Kansas and western Missouri, just south of the low pressure system located over 

Minnesota.  This all caused the Storm Prediction Center (SPC) to issue a slight risk over many 

midwest states, including parts of Texas, Oklahoma, and Missouri, and at around 13:00 UTC, a 

moderate risk of severe weather over eastern Oklahoma.  At 18:25 UTC, the SPC issued a 

mesoscale discussion highlighting an area favorable for rapid severe thunderstorm development 



in north central Texas and south central Oklahoma, sighting a “weak low near ICT...with a cold 

front trailing southward into southwest [Oklahoma]” (SPC 2008).  A tornado watch was issued 

around 19:00 UTC for the area, with the SPC citing midlevel CAPE around 3000 J/kg.

 Unfortunately for us, we were nowhere near this action, nor did we have the chance 

of reaching the area in time since we had a long drive from the Pittsburgh area head of us.  After 

the morning briefing, we finished packing the vans, loaded up, and began our trek west on I-70.  

We continued on I-70 all the way to Missouri, making only stops for food and restroom breaks.  

We ran into a few rain showers in Indiana and Illinois for a brief period.  The group finally 

stopped for the night outside St. Louis in the town of Rolla, MO.

Day 2: Wednesday, 14 May 2008

 Day 2 was another very active day, and would be the last day to spawn tornadoes in a 

chaseable region until near the end of our trip.  An upper level trough was still located in the 

west, and had not moved much since the previous day.  The trough was starting to become 

extremely positively tilted.  The Fort Worth sounding was again showing a great deal of CAPE, 

3624 J/kg of it as of 12:00 UTC to be exact, with a small CAP.  It  was very moist up to 850mb 

once again, with a hydrolapse and temperature inversion at that level.  A wind shift was still 

present at the surface, and the hodograph was showing much speed shear.  Of major note were 

the severe weather indices, with the lifted index giving a value of -9.9, and the showalter index 

giving -7.6.  EHI was also very high, at 2.3.  A moist  tongue was also present up through Texas 

all the way up to Missouri, which included upsloping winds in that area.

 Surface analysis showed a low pressure in Canada north of the Great Lakes, with a 

cold front stretching all the way down into eastern Texas.  Streamlines showed convergence 



along this front, as well as convergence in western Texas along a dryline located there.  All of 

this, as well as dew points in the 50s to 70s in front of the dryline led the SPC to issue a slight 

risk of severe weather over western Texas and extreme southeastern Oklahoma.

 The forecast group settled on traveling south to Texas to hopefully catch some of the 

severe weather, although there was a good chance that it would be gone by  the time we arrived, 

since there was already some rain happening at the time of the briefing.  We packed up, and then 

headed down I-44 through Missouri and Oklahoma, all the way down to Wichita Falls, Texas.  

We stopped at a gas station there to reevaluate the situation.  After looking over the current 

conditions for a few minutes, the group  decided to stay in the area for the night. We would then 

head north the following day into Oklahoma to visit the Nation Weather Center and Storm 

Prediction Center, since that day  would most likely  be a dead day with most of the severe 

weather in non-chaseable areas.  The SPC noted 25 tornado reports for this day, with many 

scattered around Texas and Louisiana.

Day 3: Thursday, 15 May 2008

 We woke up Thursday to an even more positively  tilted trough.  It looked as though it 

could be developing into a rex block, which would definitely not  be good for the storm chasing 

part of our trip  as it would hamper most storm development.  The 110 knot jet streak over 

Montana and Wyoming at 250mb only furthered this assumption.  Most of the west and south 

was fairly moist on isentropic analysis, but winds were downsloping across the midwest, and 

coming from an area of dry  air in Canada.  The Fort Worth sounding showed a small area of 

CAPE above 750mb of 584 J/kg and a wind shift  at the surface, as well as a fairly moist  lower 

atmosphere, as confirmed by the isentropic analysis.  The Norman, Oklahoma sounding was 



even less pleasing, with a CAPE of 31, and an lifted index of 4.2, although the atmosphere was 

extremely moist up to 550mb.  A low pressure system was located in Arkansas, and was too far 

east for it to produce any  chaseable weather.  A large area of high pressure was entering the area 

from the west.  The SPC had a fairly large area with a slight risk of severe weather, but it was 

unfortunately  located in Louisiana, and points east, as well as southeast Texas, not in any 

chaseable region.

 Due to the likelihood of no severe weather in driving distance, the forecast group 

decided it would be best to head back north into Oklahoma and visit the National Weather 

Center.  After a two hour drive back up I-44, we arrived in Norman, Oklahoma.  The group had a 

brief lunch stop at a local BBQ diner, and then headed to the National Weather Center.  SPC 

employee Jason Levitt gave us a tour of the building, including the SPC and Norman National 

Weather Service forecast office.  We then traveled to the nearby Oklahoma University  campus to 

take a quick look around.  After this, we entered our vans again and traveled west into the 

panhandle of Texas to Amarillo to eat  at  a Texan restaurant called the “Big Texan Steak Ranch,” 

where they offered a 72oz steak which one of our student s attempted, and failed, to finish in 60 

minutes.  After a filling meal, we drove to our hotel for the night.  As predicted, the SPC reported 

tornadoes only in Louisiana, Mississippi, Alabama, and extreme south Texas today.

Day 4: Friday, 16 May 2008

 With the 250mb trough becoming so extremely  tilted, it was pretty safe to say  that a 

rex block was developing over us.  A jet streak of 90 knots was still present in the upper left 

region of the trough, which was continuing to aid in the development of the block.  The 

Amarillo, Texas sounding was not looking good for storms either, with the lifted and showalter 



indices both extremely positive, and a CAPE of only 22 J/kg.  The atmosphere was also not as 

moist as it was the previous day, although isentropic analysis did still show moisture throughout 

the midwest.  Winds were unfortunately still downsloping and from the dry north, however.  

Surface analysis showed a huge area of high pressure over us, and due to the developing rex 

block, this area would probably stay  with us for a while longer.  The SPC had no risk whatsoever 

anywhere near us, with the only risk being a slight one along the east coast.

 Since there was obviously  not going to be any significant weather anywhere near us 

for at least a few days, the forecast team decided to just  go sightseeing.  We continued to head 

west into New Mexico, and visited the Bandalier National Monument where we saw ancient 

ruins and cave dwellings in the mountains, and went on a nice hike through a part of the park.  

When the group was finished there, we traveled northeast to the White Rock Scenic Overlook 

where we overlooked the Rio Grande River from atop a rocky overhang.  Some of us even 

trekked, dangerously  perhaps, out to the furthest point overlooking the area.  The view was 

absolutely breathtaking.  After a great experience there, the group headed to our hotel in Santa 

Fe, New Mexico for the night.

Day 5: Saturday, 17 May 2008

 It was already the fifth day of the trip, we could hardly believe it.  I had to awake 

early as it  was my group’s day to brief.  Lucky for us, I guess you could say, there was still not 

much going on.  The rex block was clearly present  in the upper levels, stopping any nice weather 

from forming.  A jet streak was still present in the northwest quadrant of the very tilted trough, 

which was still causing the top  of the trough to progress eastward far ahead of its bottom, which 

was still over New Mexico and Texas.  The entire Rockies region was still under a large high 



pressure system which was staying over our area, ever so slowly progressing eastward.  Dew 

points in the 30s did not help  the weather situation either, and although isentropic analysis 

showed some moisture over us, there was almost no uploping or downsloping occurring in the 

region, except for over our starting location in Santa Fe, which was experiencing downsloping 

winds.  We did experience some very  scattered light showers in the Santa Fe region, although 

that was most likely just the moisture being uplifted over the mountains.  The Albuquerque, New 

Mexico and Denver, Colorado soundings confirmed that nothing was going to happen today, 

with almost no CAPE, lifted index between 2 and 4, and a fairly dry surface.  The SPC only had 

a see text area today, and it was in the northeast and Ohio Valley region, over 1600 miles away 

from us.

 Since it was very  obvious that today, and quite possibly many days to come, was a 

dead day, our group decided to head north into Colorado.  So we headed north along I-25 to the 

Great Sand Dunes National Park and saw and climbed up the spectacular sand dunes located 

there.  After we were tired out by  the dunes, we headed over to fellow student Adam Cinderich’s 

mother-in-law’s house, which was in Colorado Springs, Colorado.  The group enjoyed dinner 

and quite a bit of fun there, before we left and headed to our hotel for the night.  The SPC 

showed one tornado report for today, but it was in New York state of course.

Day 6: Sunday, 18 May 2008

 Sunday brought minor excitement as at 250mb the rex block appeared to be moving 

eastward out  of the area, which would hopefully mean that some weather may actually  be seen 

soon.  A 110 knot jet streak down the westward side of the trough was helping to accomplish 

this.  However, the west was still under a large ridge.  Surface analysis showed a low in Canada 



north of Montana with a warm front stretching into South Dakota, but it  would not be affecting 

us.  A high pressure system was still directly over us in Colorado, and dew points were still in the 

30s.  Even isentropic analysis showed that much of the moisture which had been over us in the 

midwest the past few days was now fading away.  It did show, however, some upsloping winds 

over Colorado, although there was not much moisture to uplift  and the winds were coming from 

the northwest.  The Denver, Colorado and North Platte, Nebraska soundings did not help  either, 

with both showing a fairly dry surface, minimal CAPE, and high severe weather indices.  The 

SPC’s day 1 outlook put two slight areas in the east, but nothing, not even a see text, near us.  

 So once again the group decided that  this would be another dead day filled with 

sightseeing.  We continued to drive north along I-25, making it eventually  to Boulder, Colorado.  

Some of the group  stopped at  a laundromat to clean our soiled clothes.  We then went to visit 

downtown Boulder, which had a very nice Main Street-like area filled with many shops, eateries, 

and street performers.  We then traveled on US-36 northwest to Estes Park, Colorado.  There we 

got our hotel rooms and unpacked our things.  Part of the group decided to go hiking again (for 

the third day in a row), and took a van to the nearby Gem Lake Trail.  The group hiked up the 

trail and saw the small Gem Lake on the mountain.  We then returned to the hotel to call it a 

night.  A tornado was reported by the SPC in southeast Tennessee today.

Day 7: Monday, 19 May 2008

 A look at day seven’s upper level maps and one would see that the infamous rex 

block was gone!  It was definitely exciting to see it leave.  However, our problems with the 

weather cooperating were just beginning, as a ridge was still in the area.  Due to a large ridge in 

eastern Canada stopping the upper level low from moving east, the ridge we were currently 



under had a good chance of developing into an omega block, our second block of the trip!  The 

western US was still fairly moist on isentropic analysis, but downsloping winds were of course 

impeding anything developing.  The Denver and North Platte soundings were still showing dry 

air at the surface, minimal CAPE, and less than pleasing severe weather indices, although North 

Platte’s showalter and totals totals indices did hint at possible thundershowers around that area.  

A surface low pressure system was currently in place over the Kansas and Missouri border, 

which explained North Platte’s indices.  Colorado and our area were still under a high pressure 

system.  Dew points in the midwest area were in the upper 40s to 50s.  The forecast group 

predicted that much of the central plains would have a good chance of some thundershowers 

since they would most likely reach their convective temperature.  The SPC had a see text over 

our current area, as well as a 5% chance of hail on their day 1 outlook, as well as on their day 2.

 Due to the pending omega block, and the chance of some small storms in the region 

the following day, the forecast team recommended that we stay in the area another day.  We all 

agreed that that would be best, and decided to visit Rocky Mountain National Park for a fourth 

day of hiking though mountains when it was apparent that nothing was going to happen today.  

The difference with this hike is that these mountains were covered in snow, a good couple feet  of 

it.  After another intense day of hiking, we made our way back to Estes Park and got a different, 

and definitely  better, hotel for the night.  We spent the rest  of the day grilling outside and having 

fun.  Although we had not even seen a flash of lightning yet, we were still having a good time.

Day 8: Tuesday, 20 May 2008

 The group  had been “storm chasing” for a week already, and it was hard to believe.  

The west was still under a nice ridge, but it was beginning to move the east, being followed by a 



trough.  250mb analysis showed a very clean meridianal pattern with a 90 knot jet streak in 

western Washington state, and a large area of 70 knot winds in the midwest.  A shortwave was 

visible at most mandatory levels over Washington.  Isentropic analysis still showed moisture 

throughout the Rocky Mountain region, as well as some upsloping southerly winds in western 

Texas and New Mexico.  The Denver and North Platte soundings still showed a dry atmosphere, 

although a little more moist  than days past.  However, their severe weather indices were still 

showing a good chance of nothing.  Surface analysis still showed the high pressure system over 

Colorado, but did show a low developing in Washington state where the upper level shortwave 

was located, as well as a cold front stretching to its south.  Pressure falls of around 2.0mb over 3 

hours were noted ahead of this region.  Dew points in Washington and along the west coast were 

in the upper 40s to 50s, but the Colorado area still had dew points in the 30s.  The SPC’s day 1 

outlook put a see text over much of the midwest and Rocky Mountain regions.  More interesting 

was their day 2 outlook, which put a slight risk over extreme southeast Wyoming and western 

Nebraska.  It only became more interesting on their day  3 outlook, which placed a large slight 

risk area through Nebraska, Kansas, and Oklahoma.

 It was decided by the forecast group that we should ultimately  head north into 

southeast Wyoming where the day 2 slight risk was to set up for that day.  However, we first 

traveled south back to Boulder where we picked up a missing cell phone, and then visited NCAR 

for a little bit.  When we were finished looking at all of the interesting exhibits at NCAR, we 

loaded up  the vans once again and traveled northward along I-25, and then caught I-80 to 

Laramie, Wyoming, which was surprisingly the second largest city in the state, although it didn’t 

look any more populous than Belle Vernon, Pennsylvania.  We checked into our hotel, and then 



went to get something to eat in town.  After this, we went to visit  the University  of Wyoming 

campus where we got the chance to see Dr. Gill’s old stomping grounds and office.  Afterwards 

we traveled back to the hotel, and some fun in its pool, and then went to bed so we would be 

ready for the next day, which was shaping up to be very interesting.

Day 9: Wednesday, 21 May 2008

 The group woke up to find the upper level trough had really dug its way down in the 

west.  250mb analysis showed the trough stretching from Washington down to New Mexico, 

tailgating the ridge which was now being pushed out of our area.  Strong 90 to 110 knot jet 

streaks behind the trough were both pushing it eastward and digging it in more.  The 12 hour 

500mb height change map really highlighted this, with a 210 meter drop over Nevada and Utah.  

This trough was producing surface a low pressure system over north central Wyoming by 14:00 

UTC, with warm and cold fronts directly south.  Surface streamlines showed convergence over 

Wyoming and Utah, and rain was already being reported in Utah and Idaho at the time of the 

briefing.  Isentropic analysis showed a large moist tongue was stretching from the gulf up 

through Colorado and Wyoming, complete with winds from the Gulf which were upsloping ever 

so slightly towards our area, a good sign weather-wise.

 The Denver sounding showed moist air at  the surface, with a hydrolapse and 

temperature inversion around 800mb.  The atmosphere became moist  again at around 500mb.  

There was a very vertical area of CAPE of 865 J/kg on top of a large CAP.  The lifted index was 

hinting at possible storms with a value of -2.4.  Further east, North Platte was not showing the 

same promise, with a CAPE value of 34 J/kg, and high severe weather indices.  Clear skies over 

the midwest also helped the possibility of some afternoon thunderstorms.



 The SPC’s day 1 outlook had expanded the slight risk area to include most of eastern 

Wyoming and Colorado, as well as a little of western Nebraska, and included a 2% chance of 

tornadoes, and 15% chance of hail.  Due to this, the forecast group  decided to head south and 

east to Cheyenne, which was closer to the possible storm region, and wait there.  After analyzing 

the weather in Cheyenne for a couple hours, and running into the College of DuPage, we decided 

to trek south and west into Kansas to setup for the next day, which was looking to be very 

promising.  On the way west, we started to notice a weird flashing in the sky, like nothing we had 

seen on the trip previously.  It was lightning!  It was pretty  fun to see some lightning for once, as 

rocks were starting to become a little boring.  It  began to become dark, and we continued 

traveling east into Kansas.  The lightning flashes were becoming very  frequent, almost one per 

second.  Rain began to pour down on us at an alarming rate.  It was around the time the hail 

began to fall on our van that we realized just what we were doing: core punching.  It was a small 

cell, so it was not terrible, but there was a time where some were becoming worried.  The hail 

and heavy rain did not last for long, however, as we excited the cell.  No tornadoes were reported 

to the SPC for today.  The group made our way to Colby, Kansas where we stopped at a hotel 

and called it a day.  We were all fairly  tired as this was probably the latest we had arrived at a 

hotel so far on the trip, but we wanted to make sure we were far enough east to set  up for 

tomorrow’s weather.  It looked as it would be really  hit-or-miss for us tomorrow, as we had a 

limited amount of time before we had to continue east so we would be in a good place to start the 

long drive home on Friday.  It was all going to depend on when the storms began Thursday 

afternoon.



Day 10: Thursday, 22 May 2008

 We woke up excited, as today  was the day.  Today was both our best and our final 

chance to see a tornado.  Of course, it was my forecast group’s turn to forecast, what luck.  We 

were determined to set us up  in the right position so we could see at least  one tornado before we 

had to start heading home.  The current  weather conditions were definitely favorable for tornadic 

activity.  A deep negatively-tilted trough was finally  over the west, and was becoming more 

negatively tilted due to a strong jet streak on its back end at 250mb.  Isentropic analysis showed 

a area of moist air being brought up  from the Gulf of Mexico into the midwest, all of it being 

uplifted over our area.  The Dodge City, Kansas sounding showed a sizable area of CAPE (1190 

J/kg), with a large CAP below.  It showed strong low-level winds, with a small wind direction 

shift at the surface.  The severe weather indices were also favorable, with the showalter and lifted 

indices indicating possible severe weather, and the totals totals index hinting at a good chance of 

tornadoes.  The Dodge City  hodograph also showed a nice amount of directional and speed shear.  

Moving a little east, the Topeka, Kansas sounding was also of interest.  Although there was not a 

significant amount of CAPE, the entire atmosphere was extremely  moist.  The severe weather 

indices were indicating the same things as on the Dodge City sounding, and there was a large 

wind shift in the lower levels.  The hodograph for Topeka also showed a very nice amount of 

directional shear which was in the infamous “backward C” shape, indicating a good chance of 

rotation developing.  Probably the most exciting thing that morning was the SPC’s day 1 

convective outlook, which placed a moderate risk right over us, which meant we had set up 

correctly  the previous day.  This area also held a 45% chance of hail, 30% chance of severe 

winds, and probably  most exciting: a 15% chance of tornadoes.  The SPC discussion talked 



about the low pressure system possibly  retrograding a little.  At around 20:00 UTC, the SPC 

issued a new day 1 outlook which, to our excitement, placed a high risk area which we were in, 

as well as a stunning 30% chance of tornadoes, citing a highly sheared environment caused by a 

very strong mid-level jet.

 Given this information, the group decided it would probably  be wise to travel 

eastward a little more, reevaluate, and then head south.  We wanted to make sure that we were in 

a position in which the storms would be at before 23:00 UTC, since we would have to stop 

chasing and start  heading eastward then so we would be able to set up to drive home the 

following day.  Timing was going to be a big problem, and luck was probably going to have to 

come into play for us to see anything substantial.

 We headed east, and then south as planned.  Traveling on I-70 at first, we then began 

to take various back roads as we finally started to chase some storms.  We went as far south as 

Scott City, Kansas, following a storm up from there back into the Oakley  area.  After seeing 

hours of some nice storms and lightning, we were starting to give up hope for a tornado before 

we had to leave.  We began seeing droves of fellow storm chasers come into the area where we 

had stopped to watch some of the storms build up.  Large convoys of cars strapped with weather 

equipment began passing us, which gave us a clue that we must be in the right place.  The group 

got back in the vans an continued to drive around on many  back roads, trying to avoid dirt roads 

as to not get stuck in the mud this year.

 It was starting to become late.  In fact, there was only ten minutes left before we 

would have to call it  quits.  Morale was starting to become low, as we were all fairly tired of 

sitting in a van all day; we were used to being outside hiking.  But one quick glance behind our 



van changed all of that.  There was something faint in the distance behind our van on the right 

side.  It was hard to see as there was rain falling in that area, but we all knew what it was.  The 

van stopped at the side of the road quickly, as all of the students rushed out of the two vans as 

quickly as they could.  There is was, as very small, very  thin tornado, but a tornado none-the-

less.  We stayed in that area for a couple minutes watching in amazement at  our first  tornado 

sighting of the trip--within the last 10 minutes!  After the tornado began to be so rain-wrapped 

that it was impossible to see, we got back into the vans and drove.  After a quick reanalysis, we 

turned around, and drove back toward the tornado we had just seen, hoping to chase it.  

Unfortunately we were on the wrong side of the storm, so it  was hard to see through the rain.  A 

quick glance out the vans’ right windows gave us another amazing sight: another tornado.  

However, this one was quite a bit bigger, and wider.  This wedge-shaped tornado was definitely 

more powerful, and quite a sight to see.  After making a right turn towards the wedge tornado, 

we saw another one to our left in the distance.  We stopped to watch this one, and concluded that 

it was most likely one of the first two we saw.

 It was now quite a bit after 23:00 UTC, and it  was time to head eastward to set  up to 

head home on Friday.  However, were were all more than satisfied.  We had just  had the best luck 

imaginable, and were able to see two tornadoes within the last 10 minutes of storm chasing.  The 

group headed east late into the night, arriving outside Kansas City, Missouri after midnight local 

time.  We headed to bed happy  because we saw two tornadoes, and because we were heading 

home tomorrow.  The SPC received 48 tornado reports this day throughout Wyoming, Colorado, 

Nebraska, and Kansas.  It was interesting as many of the cities we had stayed overnight or 

stopped in got hit, including Fort Collins, Laramie, and Cheyenne.



Day 11: Friday, 23 May 2008

 The final day of the class was filled with driving.  We had to make the trip back to 

California, Pennsylvania from Kansas City, Missouri, which was well over twelve hours long.  

Exhausted from such a fun trip, most of us slept during much of the trip back.  The group was 

unanimous about the trip: it  was amazing.  We got to travel through at least 10 states, go hiking 

four times in four different areas, see many different American cultures, got to know each other 

very well and have a lot of fun, and in the end we still saw two tornadoes.  It was an amazing trip 

and experience, and I was able to learn quite a bit about severe weather, tornadoes, and my 

fellow classmates, and still have fun doing so.  It  will be a memory that will be cherished for a 

lifetime.


