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1. INTRODUCTION

During the summer months mesoscale
convectivesystems(MCS) often move through the
Great Plains overnight, producing frequent severe
weathergenerallyin the form of high windsandlarge
hail. The majority dissipateduringthe late morning
hours; however, a few MCSs remain steady or
increasen intensity. The reason(or reasonsjor the
evolutionary behavior during the four hours or so
before local noon is not well understood. Thus,
MCS activity during this time of day createsa
forecastproblem. To addresghis problem, a research
projectis underwayto investigateMCS activity that
affects the county warning areas (CWA) of the
Norman,OklahomaandDodgeCity, KansasNational
WeatherServiceForecasbfficesduring the morning
hours. The projectincludesa climatological study
andinvestigationof environmentainfluenceson the
evolutionof the MCSs. A similar projectwas carried
out for 1996-2000Haynes2002,Haneet al. 2003).

The climatological study included 182 systems
during the warm season(June, July, and August)
from 2001 to 2005. Thesesystemsaffected one or
both of the CWAs duringthe 0900-1700UTC time
periodin thesummemonths. Eachsystemlastedat
least3 hoursandhada size greaterthan or equal to
100km in thelongestdimension.Systemintensity

* CorrespondingAuthor Address: T.E. Thompson,
NSSL/WRDD, 120 David L. Boren Blvd. Room
2230,Norman,OK 73072-7323

of at least 40 dBz (seenon the National Mosaic
Reflectivity Images from the WSR-88D radar
network)for atleastone hour in the time periodwas
alsoarequirementor inclusionin the study.

Systemsweretrackedandplotted from initiation
to dissipation.The evolution of eachsystemin the
2001-2005period was assessed.It was found that
about86% eitherdecreasedn intensity or dissipated
during the 1300-1700UTC period. The remaining
14% eitherremainedsteadyor increasedin intensity
duringthe 1300-1700UTC period.

Most systems were initiated the previous
afternooror eveningnearterrain featuresin Colorado
or New Mexico. This agreeswith findings from the
previous five-year climatology (1996-2000) that
included 145 systems occurring during the warm
season(Haynes2002). Figure 3 shows a plot of
initiation locationsfor the 10 summe period.

Themajority of the systemswereinitiated on the
previousday. The tendencyfor initiation to occur
along ridges extending eastward from the Rocky
Mountains (the Raton Mesa, the PalmerDivide, and
the Cheyenndridge)is evident{Haneet al. 2005).

Severeweatherreports were compiled for each
systemin the study. Thesereports were analyzed
basedon time of day, the type of severeweatherand
brokendownby yearandmonth



Figurel.Initiation locations ofMCSsincluded in the
1996-200%limatology. Red indicates initiation
before 03 UTC; blue, 04-09 UTC; green, after 10

UTC. Black lines enclose county warning areas.

2. SEVERE WEATHER OCCURRENCES
2.1 Timing

Severeweatherreports were compiled for each
system during the entire system lifetime. The
histogrambelow (Figure 2) shows the number of
severaeportsby type during eachhour in 2001-2005
for a periodwithin andsurroundinghe time rangeof
interest(morning). Thetime in thefigure startsat 19
UTC on the day before the system passedthrough
DodgeCity or NormanCWA andendsat the end of
theday(2359UTC) that passedhrough either CWA.
This time rangewas chosenin orderto includeall of
the severereportsassociatedvith the MCSsin the
study. It canbe seerthatthe majority of the reports
occurred on the pervious afternoonor evening for
thoseMCSs (includedaccordingto the criteria listed
in theintroduction). In fact, about80% of the storm
reportswerefrom systemsin the 03 UTC or earlier
initiation category.

Total 2001-2005 Storm Reports by the Hour Tomado
B Wind

350 MHal

Number of Reports

Time (UTC)

Figure 2. Severe reports by type each hour during the
lifetimes of MCSs that affect the focus area during
the morning hours

Systemswere classified into two evolutionary
categoriesa ‘decreasing’category consisting of 156
systems that dissipated or decreasedin intensity
duringthe 1300-1700UTC time period anda ‘non-
decreasing’'categoryconsisting of 26 systemsthat
remainedsteadyor increasedin intensity during the
1300-1700 UTC time period. The temporal
distribution of severe reports was significantly
different for the two modesof late morning MCS
evolution. Figure 3ashowsthe storm reportsfor the
decreasingsystemsand Figure 3b showsthe storm
reports for the non-decreasingsystems. The
decreasing systems had a maximum during the
previous eveningthen taper off overnight into the
morning. On the other hand, the non-decreasing
systemshadonly afew reportsfrom the previousday
andovernighthoursanda maximumin the afternoon
hours following the period of interest. The latter
afternoon occurrencesimply that forecasting the
evolution of systemsin late morning has great
importance. It shouldalsobe notedthatnot all of the
systemsthat decreasedin late morning dissipated
shortly thereafér, since there were a significant
numberof severereportsin thatafternoon(Fig.3a).
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Figure 3. Severe reports by type each hour
during the lifetimes of MCSs: (a)decreasing

systems (b)non-decreasing systems.

2.2 Types of severe weather

Severewveatheroccurrencesvith the 182 MCSs
that occurred in the 2001-2005 period were
investigatedaseduponarchivedinformationfrom the
NOAA/Storm PredictionCenter. It was found that
128 of the 182 cases(70%) hadsomeform of severe
weatherduring their existence. A total of 3434
reportswere loggedwith these systems.Damaging
wind reports were the most numerouswith 52%
followed by large hail with 46%. Tornado
occurrenceswere infrequent and geneally occurred
soon after storm initiation on the pervious day.
The distribution of hail, wind and tornado reports
overthetime periodareshownin Figure4.
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Figure 4. Storm reports by hour for (a) Halil,
(b) Wind, and (c) Tornadoes.

The hail distribution hasa maximum in the early
eveningon the previousday. It is not surprisingto

find the majority of the hail reportsaroundthe time
periodof peakheatingfor the day. Whenconsidering
hail reportsthat occurredat 10 UTC or later, 78%
werefrom stormsthat initiated after 03 UTC. The
non-decreasingystemsaccountedor 61% of the hail

reportsthat occurredafter 10 UTC. The distribution
of wind reportswassprea overthe time period. One
broad maximum occurred in the evening of the
previousday,andanotheismallermaximum (after the
morning time period) occurredprimarily (70%) with

non-decreasingystemsOf the reportsthat occurred
after 10 UTC 68% were wind reports. The only

tornadoeghat occurredlaterin the systemslifecycle

(after05 UTC) werefrom two systemsthat increased
in intensityin the 0900-1700UTC time period.

2.3 Monthly and Yearly Trends in the
Storm Reports.

Trends in the repots varied by year. Severe
reportsin 2001 predominantlyoccurred during the
month of June,whereaghe majority of the reportsin




2002occurredduring the month of August. In 2003
reportsaresplit betweerJuneandAugust, with a few
morein June. Sevee reportsin 2004 predominantly
occurred during the month of June which was
followed by July andthen August.In 2005 the most
reportsoccurringduring the month of July, followed
by June. For the period 2001-2003 June had the
most severeweather reports, followed by August,
with relativelyfewreportsin July. July in 2004 and
2005 however,werevery activewith 57% of all the
July systemsoccurringin thesetwo years,accounting
for 88% of the severaeportsin July.

Although the systemshatoccured in 2004 were
only 27% of all the systemsin the period, they
accountedfor 47% of all the severestorm reports.
2005 hadthe secondlargestamountof reports but
only accountsfor about 20% of all the reports.
During 2002 18% of all the reportsoccured. The
remainingl5% arefrom 2001 and2003combined. It
is interestingthat 2002 had almost twice as many
reportsas2003becaus®?002 hadfew systems. This
is likely dueto the occurrenceof a few highly severe
systemsn 2002.

3. FUTURE WORK

Casedrom the 2001-2005eriodwill beaddedto
the environmentalinfluence portions of this project
(casedrom 1996-2000period). A large number of
environmental variables will calculated for the
purposeof comparisonwith the characterof MCS
evolution. The additional caseswill be especially
valuablein identifyingenvironmentainfluencesasit
will significantly increase¢he samplesize andinclude
atime periodwhen RUC low-level wind analysesre
moreaccurate. Theultimate goal of this prgect is to
provide a tool for operationalforecastersthat will
help provide more accurateshort-term forecasts of
MCSs.lIt shouldbeclearfrom the resultsshownhere
that late morning MCS evolution is an important
factorin forecastingsevereweather. Onceresultsare
further refined, testing of tools produced by this
projectwill beundertakenn anoperationabetting.
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