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to provide the very best in customer servi e
climate, water and weather information needs continue to growva can expect this to continue
customer s expectations increase and scienjfe

most energetic, and capable meteorologists and hydrologists. There are service and informati
opportunities that we Wicontinue to embrace. Our goal is to focus on high impact events that
significantly impact our customers and to provide decision support services to aid our partners.fon
April 1, 2009, the Minnesota and Wisconsin National Weather Service offices traadito one inch
hail criteria for the issuance of a severe thunderstorm warning. We believe this will provide mu
better service and raise the credibility in our severe thunderstorm warnings.

This report details the climate, water, and weather acswtne events of the NWS office in
Chanhassen in 2008. Since you are a customer, | hope you find our activities demonstrate the ffort c
stewardship you expect from your public servants. | welcome your comments and suggestions s to
how we can improveoursevi ces and i nformation. O

- Dan Luna
Meteorologist in Chege - Weather Forecast Office

- Scott Dummer
Hydrologist inCharge- RiverForecast Office

Our Office Mission

NWe are dedicated to providing high quality and timely
war nings, forecasts, and other hydrometeor ological
servicesto ensure public safety and to benefit the people
we serve.o
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E Hugo, MN EF -3 Tornado

3

to softball size in diameter as it moved through the northaoarbs of the Twin Cities metro ared}
The atmosphere was primed for severe weather during the afternoon and early evening ojing
aburdant instability and wind sheafhe presence of a warm frontal boundary in the northern Tjjvin
Cities metro area helpeddes a nurber of atmospheric ingredientsetting the stage for tornadi
development as the intense supercell tracked across the area.
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Numerous severe thunderstorm and tornado warnings were issued during the afternoon ajjd e

evening of 25 May008. Below is a brief summary of tornado warnings associated with the dfjadly
tornadic storm which produced touchdowns in Coon Rapids, Lino Lakes, and Hugo in the northgmet
area of the Twin Cities.

e 3:49 PM CDT: Tornado Warning issued until 4:15 PM CDT gouth central Sherburne and northern Wright
counties, including Silver Creek, Monticello, Big Lake, Otsego, and Maple Lake. There were no toriffadoe:
during this time, but numerous reports of large hail.

e 4:03 PM CDT: Tornado Warning issued until 4:30 PMTCfar east central Wright and northern Henne
counties, including Rockford, Greenfield, Albertville, St. Michael, Hanover, Corcoran, Rogers, Hamel, Djjyton,
and Maple Grove. The storm continued to generate very large hail during this time frame, mitptmbace
any tornadoes.

e 4:37 PM CDT: Tornado Warning issued until 5:00 PM CDT for southern Anoka, northwestern Washingtgh, anc
northeastern Ramsey counties, including Coon Rapids, Oak Park, Ham Lake, Blaine, Lexington, CirclégjPine
Lino Lakes, North Oak Centerville, Forest Lake, and Hugo. It was during this time period when tornafioes
touched down near Coon Rapids (4887 PM CDT), Lino Lakes (4:58:58 PM CDT) and Hugo (4:5&:05
PM CDT).

e 4:58 PM CDT: Tornado Warning issued until 5:30 PM CDT fortlseastern Anoka, northern Washington, a
extreme northeastern Ramsey counties, including Lino Lakes, Hugo, Forest Lake, Centerville, and Scanffia. Tt
was the second warning issued for the Hugo area, and extended the warning eastward.

The storm which waresponsible for g
the tornadoes exhibited classi M'
supercell structure in radar imager el
with a strong midevel circulation, [N
bounded weak echo region, and
low level hook echo feature}
However, during much of its
lifetime it mainly produced large
hail, with tornadoes occurring onlyEks
when it was in very close proxityi
to the warm frontal boundarylhis
behavior was likely due to a numMb e :
of factors, most notably thelREE:
increased lowevel moisture, |
convergence, and wind shear/spin

the proximity of the bouraty.
Determining which severe thunderstorms will produce tornadoes remains a significant challehge
meteorologists due to the complexity of the atmosphere. It is hoped that additional research, ffuch
that undertaken by the Vortex Il projeatthe spmg of 2009 will help meteorologists to continu
improving in the accuracy of tornado warnings.
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Like Hugo and Park Rapids earlier in 2@08summer, the area immediately south of Willmar wouyld
be the next in Minnesota to be struck by a powerful tornado on July 11th. Tkst&iRado
destroyed several structures and caused two injuries, but thankfully no fatalities. This storm J§as n
of the sereotypical nature of producing a strong tornatkyelopingextremely rapidly. Because

this, reports from Skywarn Storm Spotters in the field proved thetl day to the tornado warnin
process The WFO Chanhassen woudtsoresearch this event thugh the months afterwardiom a
science and service perspectiy@esenting findings on this quick developing tornado at varifjus
conferences.

. &) injuries and 0 fatalities
o 1EF-3. Winds:135-150‘mph
» ‘Eightmile path length
,' »' 17 minutes on the ground

- -

Average speed of 28 mph

Pictures courtesy of various
storm spotters and public

The weather pattern on July"ltvas one conducive for severe thunderstorms, including tornadoef. A
strong cold front at the surface was moving east into the state by late afternoon on that dayj whi
correlated to just after the maximum heating. Temperatures ahead of the front irestl wep the
lower to mid 90swith Willmar reaching 91° The air mass was not only warm but also rich wigh
moisture. This combination produced large instability, which thunderstorms not only fuel fjn tc
develop but to become severe. Increasing and tuming speeds with height were also present] a
condition that can aid in tornado development.
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Near 6:05 pm, the storm which would end up producing the tornado began to develop about

miles west southwest of Willmar. The below images show approgif@tminute time steps in th
stormdés evolution. Rel ative to the severe
particularly intense at first. But by 6:26 pm, the radar reflectivity showed allk@kppearance,
signature reflectie of potential rotation. Doppler radar velocity fields also indicated that rot
quickly developed between radar scans and was visible at 6:26 pm.
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6:26 pm

While meteorologists in our office were observing these radar trends, further information was

Into our office about the storm from the eyes and ears of the NWi8g severe weather: Skywa
storm spotters. In that portion of Minnesota, these spotters were activated at 2:30 pm when a
watch was issued, which indicated an environment favorable for tornadoes. When the sto
Willmar increased in intesity, Skywarn spotters relayed their observations in real time through
radio of a developing tornado six miles southwest of Willmar. This was just prior to the
revealing strong rotation, indicating how quickly developing this storm was. Kgowmlat they did
about the environment that day, NWS meteorologists acted on these spotter reports and

tornado warning for this storm. Spotters stayed with the storm, watching the tornado thro
lifecycle with continual relay of tornado positing, appearancand other characteristics

The tornado path and associated damage was surveyed the day after by a tedne fYoRQ
Estimated wind speeds were in the 43 mph range, or in the low to middle end of theee
category on the Enhancédijita (EF) tornado rating scale. The path length was near eight
with the touchdown six miles southwest of Willmar and the dissipation about four and a half
south southeast of Willmar. Multiple structures were damaged or destroyed, igcdedaral homes
In some of these were people whom had taken cover in the basement and survived the
Surveying tornado damage is an essential part in the severe weather process by the NWS. It
to correlate what damage happened with wied seen on radar and more importantly offers us
chance to talk with survivors.

Local WFO research after the event revealed that several subtle environmental features in
|l T kely played a rol e i n t he subsequanatihckt Ehese iacpud
small scale low pressure system (on the county scale) moving with the thunderstorms,
interaction between thunderstorms, and even a cloud anvil shadow creating-faomesp boundary
which tornadoes can favor rfaevelopment and/or tracking along. Following events with-p
mortem writeups or studies are something that the WFO in Chanhassen strives to do afte
tornado event.
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