e
‘%u
20,

~Athacation

7TKH&RIHORKCEWUR \WH$ P HIFDQO0 HMRURBIIFDGS RAHN

1 HZ DWW
Volume 7, Issue l September 2003

Summer Activities of the Meteorology Majors
Jen Garlock

My summer was spent working at Sonoma Technology, Inc. in Petaluma,

Cdifornia. STl isanair quality consulting firm, and | was part of the Meteorology
Group. The Met. Group focuses on air pollution forecasting and public outreach.
Especidly in the San Joaquin Valley where Sacramento is located, summer days get very
hot and are always sunny. These conditions lead to ozone levels that can exceed the EPA
standards. It'simportant for the public to be aware of this so that @) they can try to reduce
pollution and b) exercise caution if they're part of an at-risk group. One of the larger
projects the Met. Group works on is called Spare the Air -- the public outreach program
in Sacramento. The majority of work | performed this summer was for both Sacramento
and the Great Lakes region, mostly dealing with particulate matter and the occasional
ozone project. | performed verification of some forecasting tools, which will be used in
training sessions across the country informing people with non-meteorol ogy backgrounds
on how to alert the public of poor air quality. | also helped develop both PM2.5 and
ozone forecasting tools using cluster classification. This method attempts to categorize
certain meteorological regimes and then identify the associated PM2.5 or ozone levels.
When finished, thiswill allow someone to identify the current meteorology (i.e. "clear
skies, ridge at 500mb, temperatures above 80F, and dew points below 60F") and find the
associated ozone level which istypical of that pattern.

The work environment at STI is awesome. Everyone was incredibly kind and
helpful, especially within the Met. Group. They definitely taught me alot, using
knowledge Ive gotten from classes and applying it to air quality issues. Dress codeis




basically anything but pajamas, "dressing up" means no flip-flops, and everything is
pretty relaxed. There are sand volleyball courts right in the business park, if you're into
that sort of thing. We played several days aweek during lunch breaks, several days a
week after work, and on some weekends. The areais amazing. It'sin Sonoma County,
about a 45-minute drive from San Francisco, 30 minutes from the beach, and afew hours
from the Sierras and Y osemite.

If you let me, I'll ramble on forever about my summer...basicaly it was a great
job, and agreat place to have that job. It does require a good knowledge of synoptic and
thermo, so I'd say that the summer after junior year is probably the best time to apply.
The website is www.sonomatech.com if you want to check that out, and of course feel

freeto email me (jlg65) or catch me up in Bradfield if you'd like to know more.

Vianney Lopez

| spent my second summer this year working for the Austin/San Antonio National
Wesather Service officein New Braunfels, TX. To tell the truth, | did not work all the
eight hours aday with the forecasters (partly because | was busy doing other projects and
partly because it was hard to find time to sit with the forecasters and grab their full
attention). | am a government employee, and my working title right now is SCEP
student. | just completed 640 hours with the NWS this summer to secure ajob with them
after graduation which istruly helpful if 1 am unable to attend graduate school. Besides
answering many phone calls this summer (some people called to ask random questions
like what the weather was like in Mesopotamia 3,000 years ago), | worked with the
Informations Technology Officer doing different projects. One of them was to learn how
to edit web pages using the vi editor in Linux. | aso helped the webmaster to move and
edit pages from the old web server into the new one that is currently being used. | got an
extra bonus for doing it too. Not bad for a student intern. When | wasn't too busy, |
helped the hydrologist by making tiger maps for the gauge points at each river in the
office's county warning area, and | learned to operate GIS equipment aswell. For the
weather related part of my job this summer, | was able to work the Hurricane Claudette
event and since Texas weather can get crazy in the summer, | also worked afew severe

storm events that had tornado touchdowns. Thereally interesting part of this summer



was that | was able to ride in a storm chaser vehicle because the local storm chaser, the
hydrologist, and yours truly did a storm survey of the Austin area sometime in August.
When you read of wind damage such as a 12 foot piece of lumber pierced into the top
floor of a second story house, it sounds incredible, but when you get to seeit up closein
person, it blows your mind. Asyou cantell by what | did, | enjoyed most of my summer,
and all that | have learned by working with the NWS will help me tremendously in the

future.

Mike Morrone

This summer, | worked approximately 80 hours working various shiftsfor a
private weather company called Metro Weather, located in Valley Stream, NY. The
organization has severa divisions, which include broadcasting radio forecasts to many
stations across the company, a forensic meteorology division, and providing faxed
forecasts for film and television clients, sporting events, and schools and public utilities.
During my time at Metro Weather, | worked two different types of shifts---the Friday
evening 6pm-2am shift, and the more challenging overnight shift from 9 pm-5am. The
Friday evening shifts weren't too intensive, as they only involved the faxing of two or
three forecasts and the recording of aradio forecasts in MP3 format to be e-mailed to a
station in Maine for the next morning. Working the overnight shift proved more
challenging as | was responsible for preparing the weather forecasts for about 15 radio
stations which my boss, Pat Pagano, went on the air with the next morning. In addition, |
was responsible for assisting Pat with any MP3 recordings he needed to make before |
left. | was also introduced to forecasting in new regions such as Toronto, Canada, and
the Los Angeles valleys with my preparation of the daily film faxed weather forecasts. |
also was privileged enough to record two radio cuts of approximately 35 seconds apiece
during this shift, for WLIE on Long Island, and WTVN in Columbus, Ohio. The balance
of the night was taken up by updating the observation files for Central Park, NY, and
providing atwo day numerically based forecast for the Morning Star Farms report using
MOS products.

| really enjoyed my time at Metro Westher, despite the difficult hours. It was



rewarding to apply concepts learned at Cornell to a practical purposein areal business. |
look forward to continue doing fill-in work at Metro Weather over Christmas break and

possibly next summer.

Anthony Santorelli

During the summer, | was an intern for the weather department at Fox 5 Studios
in New York City. | worked there for 12 weeks with three meteorol ogists: Jim Castillo,

Nick Gregory and Mike Woods. They allowed me to take part in both their creation of
forecasts and weather graphics. When helping to make the forecasts, | was taught how to
interpret surface data as well as meteorological models, including the Aviation Model,
the Murphy Model (for extended periods of time) and the ETA model, and the M odel
Output Statistics (MOS) that were associated with each. As for weather graphics, | was
responsible for making several of the maps that were regularly used on the news
broadcasts. | made a map that contained the high and low pressure systems and fronts, a
map that showed the forecasts for cities across the U.S. and even maps that attempted to
explain the reasons why certain weather conditions were occurring. In addition to these
main tasks, on occasions where my area was threatened by severe weather, | was
responsible for creating "crawls,” or the messages that scroll on TV that include watches
and warnings and the locations affected by them. | really enjoyed my internship because |
was allowed to be heavily involved in the making of the weather segment of the news.
The meteorologists | worked with taught me alot and were always willing to answer any
questions | had about forecasting or the stresses of on-air meteorology. | hope to intern at

FOX 5 again next summer to learn even more.

Owen Shieh

This past year, as a high school senior in Melbourne, Florida, | had the great
opportunity to be avolunteer at the local National Weather Service (NWS) forecast office

responsible for a County Warning Area (CWA) of 10 countiesin east central Florida. |
spent most of my time with Mr. Tony Cristaldi, a senior forecaster at the office who



graduated from Cornell in 1991. During severe weather events, | was called in to assist
the forecasters in soliciting/logging damage reports from police, sheriff, and fire
departments, aswell as SKYWARN spotters. | also monitored the radar and computer
models from the AWIPS systems and saw the incredible world of meteorology unfold
before my eyes. | experienced everything from the chaotic panic within an NWS office
after someone reports FO-F1 tornadoes, with no signature on radar, to the excitement of
witnessing the only snow flurriesin the central Floridain 13 years. | even had the
pleasure of interviewing Mr. Max Mayfield, the Director of the National Hurricane
Center as part of my school project.

This past summer, | continued my volunteer work at the NWS office and gained a
great understanding of the uniqueness of Florida weather. The majority of the land areas
around the world at that |atitude consist of dry and arid deserts. However, partly because
Floridais a peninsula, it has a hot, humid, and wet climate — and the state is famous for
being the lightning capital of the United States. In fact, it®©the deadliest weather-related
killer in the state. In the summer, afternoon heating creates thunderstorms all across the
state. The constant high humidity from atropical air mass, together with the 90+ degree
temperatures each day, creates a very unstable situation — add to that, the west coast sea
breeze and the east coast sea breeze. Some days, one is stronger than the other,
depending on the deep layer wind flow over the state. In early August, due to several
consecutive troughs digging down into the Gulf of Mexico, the flow was southwest,
causing the west coast sea breeze to push all the way across the state and collide with the
east coast sea breeze that was pinned against the coast. Because of that, storms exploded
almost each day in the Melbourne CWA.

One event that would always remain in my memory was on June 3, 2003. That
afternoon in the NWS office, | was watching thunderstorms dissipate in the inland
counties of Florida. Asthey did so, their outflow boundaries created a cluster of
thunderstorms that moved towards the northeast. Meanwhile, the east coast sea breeze
created aline of storms that were crawling north up the coast. Both of them wereon a
collision course with each other. Their point of collision: Melbourne, FL. Stresswas
high as the forecasters tried to figure out what would become of the storms. It did not
look asif the storms would become severe because of alack of cold/dry air in the mid



levels of the atmosphere. However, as soon as the storms collided, there were reports of
downed trees and spinning “dust devils,” as alayperson put it. Then, the radar picked up
a strange clockwise rotation, perhaps a microburst. The incredibly confusing set of
events progressed so quickly that the forecasters could not do anything except rely upon
their best instincts. Within seconds, there was a unanimous decision to issue a Severe
Thunderstorm Warning because “there is just too much going on,” as the Meteorol ogist
in Charge put it.

Those words certainly sum up al of the adventures within the field of meteorology.
Thereis always “too much going on.” Best of luck to all the other “met majors’ here at

Cornell as we continue our trek to figuring out the workings of weather!

Pam Spier

This summer | spent 12 weeksin Alaska doing climate research as well as

backpacking in the Denali Nat. Park & Wrangell Mountain wilderness. | worked as an
REU student at the Geophysical Institute/International Arctic Research Center located at
the University of Alaska, Fairbanks. My research involved evaluating the Hydro
Thermodynamic Soil Vegetation Scheme (HTSV'S, Kramm et a. 1996, Molders et al.
2003a) HTSVSisaland-surface model designed for use in climate models to
numerically examine the long-term changes of the water budget elements (water supply
to the atmosphere, ground water recharge and change in storage.) My work involved
compiling thousands of hours of observed data and formatting the data sets by writing
hundreds of FORTRAN programs. All this datawas then fed into HTSV'S, which is one
giant FORTRAN program with more loops & if/then statements than you can imagine.
After | ran the model, | would compare the simulated data with the observed data and
make small changesin the model until | got ssmulated data that matched the observed
data within areasonable margin of error. My goal was to check and seeif HTSVS
performs accurately in arctic and sub-arctic regions. To find out how it performed you
can check out my abstract and paper at :
http://www.people.cornell.edu/pages/pls28/PSHT SV S.doc.




The best part of my summer was spent backpacking and traveling around the
enormous state. | love telling people about my experiencesin Alaska so if you are
interested in hearing about my research or my wilderness travels feel

free to come find me.

Summit Lake in Alaskain June + before the thaw!

Stew Ward

This summer | worked for Keith Eggleston of the Northeast Regional Climate

Center as a student research assistant. My duties this summer consisted mainly of writing
computer programs to reformat climate data from old climate record books into a format
useful to the NCDC. Thiswas my first time programming with the language Python,
which is similar to Fortran but easier to use for reformatting purposes. What seemed at
first to be ajob that could be measured in weeks turned into a summer-long experience
with logic and problem-solving. There were good days and recovering days during
which | had to fix all the problems | made on the good days. Seeing the results of the
programming was especially exciting. For most stations, many decades of old format
data can now be added to the existing new format data. Thiswas my second summer
working at the Climate Center and it was great having the opportunity to learn new skills,
put them to work, and then see the results. Besides, | got to work on the 11th floor all

summey!



Historic Hurricanes Revisited by NHC

Thejury is still out (in some people’ s minds, at least) asto whether it is prudent to

arewrite® weather history, such as with the @re-rating® of Hurricane Andrew to category 5
status last year. However, storms that have received little or no attention until now are
starting to take their rightful placesin history thanks to a recent revision effort by the
National Hurricane Center.

The Atlantic Basin hurricane database, or HURDAT, was recently updated with
expanded information about tropical storms that occurred in the period 1851-1910. The
majority of these storms have in the past received little research attention due to the fact
that their records are understandably spotty and incomplete. New analysis techniques
have allowed NHC researchers to better estimate parameters such as each storm’ strack,
intensity, and life span, as well asto give a better overall picture of tropical storm
climatology. Among the updates to HURDAT:

First-time Ratings of Historic Storms: some of the deadliest and most intense
storms of the period 1851-1910 were given official Saffir-Simpson scale ratings for the
first time, although afew have had unofficia rating estimates floating around in the
literature for some time. The most intense storm of the period was found to be the
a|ndianol&® hurricane of 1886, named after a small Texas town which was wiped out by
the storm. It was estimated to have had 155 mph winds and a 15-foot storm surge,
making it avery strong category 4 storm. Also receiving ratings were the infamous 2 Sea
Islands® hurricane of 1893, which devastated coastal Georgia with 1,000 to 2,000 deaths
and was rated a category 3; and the @Chenier Caminanda® hurricane of the same year,
which hit Louisiana, taking at least 2,000 lives and ranking as the second deadliest
American hurricane of all time. It received a category 4 rating.

Longest-Lived hurricane (?): the San Ciriaco hurricane of 1899, which tore a path
of destruction from Puerto Rico to North Carolina, was found to have maintained tropical
system status for 28 days, which ties the record set by Hurricane Ginger in 1971.

Most U.S. Landfalls: the 1886 season was found to have had the most landfalling
hurricanes in the continental U.S. of any season on record. 1886 featured seven

landfalling hurricanes, one more than the previous record-holding season of 1985.



In addition, the re-analysis of the tropical systems of the 1851-1910 period will aid
greatly in understanding of hurricane climatology and of 2cycles® of intense tropical
activity which have been suspected for years and whose existences are reinforced by the
new information on hurricane frequency.

Now that late 19" and early 20" century storms have been re-analyzed, this same
revision process will be carried out for storms in the latter part of the 20" century. While
this may stir controversy anew in the years to come (as with the Andrew revision), one
positive outcome will certainly be that the devastating storms of the past will never be

forgotten.

Storm of the Month + September

Amidst al thetalk of category 5 storms that Hurricane Isabel stirred up when it

became the first Atlantic storm in 5 years to reach that intensity, lest we forget the true
king of all Atlantic storms+ Hurricane
Gilbert. On 13 September 1988,
Gilbert set the record for lowest
atmospheric pressure recorded in the
Atlantic + 888 millibars £ as it churned
through the Western Caribbean prior to
making landfall at Mexico's Y ucatan
Peninsula. The storm fortunately
weakened before making landfall, and
North Americawas spared from the
brunt of Gilbert's former power.

A side note: if you're ever at a party and need a good icebreaker factoid, you may be
interested to know that Gilbert is not the overall lowest pressure holder for the world.
That honor belongs to Typhoon Tip, which set the record at 870 millibars over the Pacific
in 1979.



SPC Kept Busy as Tornadoes Break Records

After arelatively slow tornado year in 2002, the atmosphere was in rare form this

past spring as the U.S. saw an unprecedented barrage of tornadoes in late April and early
May. The Storm Prediction Center estimates that 571 tornadoes occurred in May + a
record setting total for any month since records have been kept (see chart below). Of
these, 395 were counted in the period 4 May to 10 May, making this the busiest week for
tornadoes and smashing the previous record-holding week of 173 tornadoesin May 1995.

Much of the month's activity was concentrated in the Plains states. On 4 May, a
large outbreak of tornadoes struck the nation's midsection, with an estimated 80
tornadoes touching down. The worst damage was in southwest Missouri as the Kansas
City areaand several rural counties were hit. Western Tennessee, Eastern Kansas, and
Northern Arkansas were also hard hit. The 4 May outbreak resulted in at |east 24 deaths
and millions of dollars in damage.

Tensions aso ran high in the Oklahoma City area, which was hit on two
consecutive days + 8 and 9 May. On 8 May, atornado struck the southern part of the
OKC metro area, following a path eerily similar to that taken by the devastating F5
tornado of 3 May 1999. The 8 May storm was ranked at F4, but thanks to timely
warnings, no lives were lost. The following night, a series of tornadoes struck the
northern suburbs of the city, the strongest producing F3 damage. As was the case the
previous day, no lives were lost to the storm.

In comparison with this year, the tornado statistics for May 2002 may appear
lackluster, and may even call to question whether interannual climatic effects (such as El
Nino) were to blame for this unusually busy year. It should be noted, thought, that the
majority of May's tornadoes were the result of an unfortunate combination of weather
systems + a slow-moving center of low pressure, accompanied by a 120 knot upper level
jet streak which parked over the Central Plains during the week of 4-10 May. Severe
weather was almost continuous during the week, with many regions experiencing severe
weather and tornado activity on several consecutive days. One would be hard-pressed to
blame El Nino or La Ninafor such a scenario, but it is safe to say that this event will be a

textbook example for forecasters to follow for years to come.
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3 Year
2003 2002 2001 2000 Avg.

Prelim Final Prelim Final Final Final
0 0 8 3 5 16
11 18 2 2 30 56
49 ? 30 47 34 103
118 ? 114 118 135 136
571 ? 177 204 240 241
237 ? 87 97 248 135
125 ? 58 68 120 148

36 ? 72 86 69 52

10 ? 66 62 84 47

? ? 56 57 117 63

? ? 115 98 112 48

? ? 69 99 22 26

aFoxtrot® by Bill Amend
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Monthly Tornado Estimates, compiled by the Storm Prediction Center




