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Rita was an intense hurricane that reach€dtegory 5strength(on the SaffifSimpson
Hurricane Scalepver thecentralGulf of Mexico, where it had the fourttowest central pressure
on record in the Atlantic basinAlthough it weakenegbrior to makinglandfall as a @tegory 3
hurricane near th&exas/Louisiana bordeRita producedsignificantstorm surge thalevastated
coastal communities in southwestern Louisiana, asdwinds, rain, and tornadoesused
fatalities anda wide swath olamagdrom eastern Texa® Alabama Additionally, Ritacaused
floodsdue to storm surge ortions of the Florida Keys

a. Synoptic History

Rita originatedrom a complex interactiobetweera tropical wavend the remnants of a
cold front The tropical wave moved off the westast of Africa on 7 Septerah It failed to
produce much deep convection as it traversed the tropical Atlantic dwl2gSeptember
Convectionbriefly consolidatedalong theaxis of thetropical wavelate on 13 September about
800 miles east of thieesser Antillesbutit soondiminishedagain Meanwhile, acold front had
pushed southward over the centfdlantic during 1112 Septembeandthen became stationary
a couple hundred milesorth ofthe Leeward Islandsn 13 September. The southern extent of
the stationary fronkost definition andbecame a remnant surfateugh onl4 September This
trough then drifted westward on 15Septemberand detached from the remainder of the
weakening fronais strong high pressure built eastward over the western Atlantic. The detached
trough moved slowlywestwardto the north of Puerto Rico and the Virgin Islandsn 16
Septembermproducinga largebut disorganizedrea of disturbed weather

Accompanied by very limited convectiotie tropical wavemoved westward across the
Leeward Island®n 16 Septembend themrmerged with the surface trougiorth of Puerto Rico
earlyon 17 SeptemberShower and thunderstorm activibecame more concentrated later that
day north of the Dominican Repuhliand thearea of disturbed weather was givies first
satellite classificatiomby the Tropical Analysis and Forecast Bran@AFB) and the Satellite
Analysis Branch (SAB)at 1800 UTC 17 September A continued gradual increasein
organization wasaided by just enoughrelaxation of vertical sheaas a nddle- to upper



tropospheric lowthat had beepositioned over the western Atlantic sadtwestwardover Cuba
and the northwestern Caribbean Séatropical depression is estimated to have forme@®®30
UTC 18 September approximatel)  mi eastof Grand Turk inthe Turks and Caicos.

The Abest trackod chart of the tropical cyc
pressure histories shown in Figs. 2 and 3, respectively. The best track positions and intensities
are listed in Table 10n 18and 19 September, Rita moved toward the westhwest over the
Turks and Caicos artthe southeastern Bahama3he depressiogradually gainearganiation
on 18 Septemberwith strong convectiorwrapping around the north side of the Hevel
circulationcenter It became a tropical storbhy 1800 UTCthat dayabout 25 n mi eastoutheast
of the island of Mayaguana in the southeastern Bahaima®ever moderatesoutherlyvertical
shear to the east of theniddle to upperlevel low over the northwester@aribbean Sea,
continued taaffectthe systen by confining uppetevel outflow anddeep convectioto thenorth
of the center While the steering flow was generally toward the west, Itivelevel center
steadily reformed to the north, resultinganvestnorthwestward motion. Once tlpperlevel
low to the west weakeneoh 19 Septembeand theshearover Ritarelaxed the convection
became more symmetric about the ceatedt the storm strengthened. Rita reached an intensity
of 60 kt(maximum sustainedusface windshy 1800 UTC that day while centered just south of
the island of Great Exumarhe stormthenturned more westwarearly on 20 Septembatong
the southern peripheryf a deegayer ridge positionedover the western Atlantiand Florida
For several hourgita struggled to maintain an inner coend it remained a tropical stonmith
maximum winds of 60 kinto the morning of 20 September agjiproachedhe Florida Straits
Once there, howeveRita began tcstrengthepandit becamea hurricanewith an intensityof 70
kt by 1200 UTC20 Septembeabout 100 n mi eastoutheast of Key West, Florida. Rita then
attainedan intensity of 85 ktGategory2) by 1800UTC that day and its center passed about 40
n mi south of Key Wesdbout an hourdter.

Even more rapigtrengtheningensued. Rita proceededvestwardinto the southeastern
Gulf of Mexico as a Category 3 hurricane early on 21 September. Througlostbf the
remainder of that day, Ritguickly intensiied over the very warm waters tiie Loop Current
and within an environment of very weakrticalwind shear reachingan intensity of 145 kby
1800 UTC. Rita had strengthened from a tropical storm to a Category 5 hurricane in less than 36
h. It remained at Category 5 strength for abthe next 18 hreaching its estimated peak
intensity of 155 kby 0300 UTC 22 Septembarhile located abou270 n mi soutksoutheast of
the mouth of the Mississippi RiverDuring that ime it also turned toward the weasbrthwest
around the western exint of the middle to uppertropogpheric ridge centeredover the
soutleasern United States.

The inner eyewall deterioratddter on 22 Septembemnd Rita abruptlyweakened to
Category 4 strengthvith 125 kt maximumwinds by 1800 UTC that day By early a0 23
Septembea new, outer eyewall had consolidated #rehurricane had grown in sizelowever,
Rita did not reintensify followingthe structural change®ue toincreasingsouthwesterlyvind
shear andlightly cooler waters,teady weakening contied on 23 SeptemheRita rounded the
western periphery of the@eeplayerridge and turned toward the northwést day with a slight
increase in forward spedtbm about 8 to about 10 .ktlt weakened to a Category 3 hurricane
with 110 kt maximum wind®y 1800 UTC23 Septembeabout 140 n mi southeast of Sabine



Pass at the Texas/Louisiana bordRita maintained @tegory 3statusup to the time oflandfall
of the centerwhich occurredat 0740 UTC24 Septembewith anestimatedntensity of 100 kt
inextreme southwestern Louisiana just west of

Rita weakened after making landfall, remaining a hurricane antyl about 1200 UTC
24 September when it waenteredabout 35 n mi north of Beaumont, Texa8s a seadily
weakening tropical stornRita proceeded northward, with its center moviagghly along the
Texas/Louisiana bordeluring the remainder dhat day Rita weakened toteopicaldepression
by 0600 UTC 25 September while centered over southwe#ekansas and then turned
northeastwardahead of an approaching frontal systenThe depressiotost its organized
convection andlegenerated to a remnant losarly on 26 Septembewer southeastern lllinais
The low was absorbed into a frontal zone ldtext morningover the southern Great Lakes
region.

b. Meteorological Statistics

Observations in Rita (Figs. 2 and 3) include data from satellites, aircraft, airborne and
groundbased radars, conventional lapalsed surface and uppaEr observing sites, Gotal
Marine Automated Network (MAN) stations, National Ocean Service (NOS) stations, ocean
data buoys, and ships. Selected ship reports of winds of tropical storm force associated with Rita
are given in Table 2, and selected surface observations &manstations and from coastal and
fixed ocean data buoys are given in Table 3. Data freany Automated Surface Observing
System (ASOS) sites,-BMAN and NOSstations, and buoys are incomplete due to weather
induced failures prior tor about the tima&vhenpeak winds and minimum pressures occurred.

Satellite observations include geostationary satdiiged Dvorak Technique intensity
estimates from TAFB, SAB, and the U. S. Air Force Weather Agency (AFWA). Microwave
satellite data and imagery from Natibrfaceanic and Atmospheric Administration (NOAA)
satellites, Defense Meteorological Satellite Program (DMSP) satellites, and National Aeronautics
and Space Administration (NASA) satellit@scluding the Tropical Rainfall Measuring Mission
(TRMM), QuikSCAT,and Aqua, were also useful in tracking Rita and assessing changes in its
internal structure.

Since Rita formed in the western Atlantic and spent its entire life span near or over land
areas, aircraft reconnaissance missions were tasked almost conjifoomsits genesis until
final landfall. Observations from aircraft include fligbtvel and dropwindsonde data fror 1
operational missions intdita that wereconducted by the %8 Weather Reconnaissance
Squadron of the U. S. Air Force Reserve Commavidch produceds3 center fixes. Seven
missions were flown by the NOAA Aircraft Operations Center (AOC) -3UP aircraft,
producing additional flightevel and dropwindsonde observationS,cénter fixessurface wind
speeddata from the Stepped FrequencyicMwave Radiometer (SFMRWith poststorm
calibration conducted bghe NOAA Hurricane Research Division (HRDPand airborne Doppler
radarderived wind analyseslso provided by HRD. Additionally, the NOAA GIV jet
conducteckightsynoptic surveillance rasionsaround Ritaduring19-23 September



NWS WSR88D Doppler radars at Key West, Florida and Lake Charles, Louisiana
provided center fixes oRita. Velocity datafrom these radara/ere used to help estimate the
intensity of Rita when it was near or ovand.

Several data sources indicate that Rita was a hurriwéthemaximum sustainedurface
winds (oneminute average at 10 m elevatiaf)70 ktby 1200 UTC 20 September, although it
probably first reached hurricane status an hour or two eaRigsar imagery from the Key West
NWS WSR-88D shows that as Rita moved into the Florida Straithat morningit developeda
persistent eyeand the radar velocity daiadicate that winds near90 kt at about 5000 ft
(corresponding to about 70 kt at the surfasig an average 80% adjustmépin that altitudg
beganabout 1200 UTC A surface wind estimate Gf3 ktwasthenobtainedat 1342 UTCfrom a
dropwindsonde, derived from the mean wind over the lowest 150 m of the sounding (labeled
6LLMG& i n Theintgnsity & )85 kt at 1800 UTC 20 Septembeear the time of the
centerdés <cl osest a p p roo W8RB8Dt velocity elgtaa Yeals SFMR | s b a
surface wind speecheasurement of 81 kat 1605 UTC and a fewdropwindsondesghatdirectly
measured gtace (10 m) winds near 90 kt between about 1330 UTC and 2230 UTe.
maximum winds in Rita remaingdst south of theFlorida Keys although sustained hurricane
force winds might have impactgabrtions ofthe extreme lower Keys for a brief periodhe
Sand Key GMAN station located about 6 n mi southwest of Key Wast with an anemometer
height of 44m, reported a 10ninute average winof 63 kt at 2110 UTCwith an earliepeak
gust to 80 kt A oneminute sustained windias probablyslightly stronge, andthe actual peak
wind could have occurred after the instrument was destroyed around 2200 THEXKey West
International Airporiatermeasured a twinute sustained wind of 54 kt with a gust to 6@kt
2314 UTC Most of the remainder of the Keggperienced sustained winds and gusts of tropical
storm force(Table 3) Wind gusts of tropical storm force were experienced owach of the
extremesouthern Florida peninsusauth of Lake Okeechobea 20 SeptemberSeveralrepors
of sustainedwinds of tropical storm force were received frowmesternCubaon 20 and 21
Septembewhile the center passetithin about 40 n mfrom the north coast of the island.

Aircraft and satellitedata indicate thaRita intensified on 21 Septembefrom 95 kt
(Categoy 2) at 0000 UTCthat dayto 145 kt Category % just 18 h later The first wind
observation supporting Category 5 intensity W&8 ktat 1606 UTCfrom the SFMR using a
postseason calibration based on dropwindsonde data to improve performance rae exinel
speeds The peak SFMR estimate was 146 kt at 1912 UTC 21 September, followed by a 144 kt
estimate at 1945 UTCA 700-mb flight-level wind of 161 kt was measured near 1935 UTC,
corresponding to about 145 kt at the surface basdtleaverage 90%djustmenfrom 700 mb
Two dropwindsondes directly measuredriOvinds of 142 and 149 Idghortly after 1930 UTC

(Fig. 2).

Analysis of dopwindsonde observations indicateat the central pressune Ritafell a
remarkablerO mb in the 24 period endig 0000 UTC 22 Septemb§fig. 3), when thepressure
had fallen to an estimated 897 mb with an estimated wind intensity of 150 ktbeshérack
central pressure at that time is based upon a dropwindsargkrvationat 2309 UTC 21
Septembeof 899 mh but with a surface wind of 32 kt; thefore, theactualcentralpressure was
likely a couple of mb lowerFollowing that penetration of the eye, the aircraft departed Rita and



no reconnaissance datamgavailable during the subsequent-Bour period betwen about 2330
UTC 21 September and 0530 UTC 22 September.

When the next aircraft arrived, dropwindsondes in the eye measured 898 mb (with a
surface wind of 13 kt) at 0538 UT&and 899 mb(with a surface wind of 35 kt) at 0715 UTC.
Based on these data, thest trackcentral pressure is also estimated at 897 mb at 0600 UTC 22
September.However, die tothe roughly sixhour gap in aircraft data, the lowest pressure and
maximum winds that actually occurred in Rita are subject to specul&iaoe the presse was
falling until 0000 UTC and rising after 0600 UTC, the minimum pressure in Rita probably
occurred at about 0300 UTZ2 Septembeaind is estimated at 895 mb. This value represents the
fourth-lowest on record in the Atlantic basbest track databas®ehind 882 mb in Wilma
(2005), 888 mb in Gilbert (1988), and 892 mb in the 1935 Florida Keys hurricahe
maximum 700mb flight-level wind observed during Rita was 165 kt at 0538 UTC 22
September, corresponding about 14%t at the surface.However the very limited temporal
and spatial samplingy aircraftduring the period of minimum pressure increases the likelihood
that theactualmaximum flightlevel wind was nomeasured The eye diameter as reported by
aircraft contracted from 20 n mi nead@d® UTC to 16 n mi near 0600 UTGuggestinghat
slight strengtheningould have occurreduring that time Dvorak intensity estimates from both
TAFB and SAB were 155 kt at 0645 UTZ2 Septemberand that was thefirst time both
agencies provided an astte that high (only SAB estimated 155 kt at 2345 UTC 21
September) Considering all of thsefactors the peak best track intensig/set tol55 kt(just 5
kt greater than what was assessed operatioraatig)s estimated to have occurratt0300 and
0600 UTC 22 SeptemberFollowing two days of rapid strengthening, Rita had also become a
large hurricane, with 3&t winds extending up to 160 n mi from the center at the time of peak
intensity.

The weakening of Ritauring the last 48 hleading up toandfall was associated with
significant changs in its internal structure Aircraft flight-level wind maximaand passive
microwave imagery reveal than 22 Septembean outer eyewall developed while the inner
eyewall deteriorated. By early on 23 Septemliee original, inner eyewall was no longer
present and theeye diameter had increased to about 130ni. This sequence of events is
depicted in Fig. 4panels B through H)y a series of passive microwave imaffesn AMSR-E,
TRMM, and SSMj for comparisa, panel A shows Rita shortly after reaching Category 5
intensity on 21 SeptembelOne consequence of these structural changes was some additional
expansion of Ri t eeérlyg onv28 Begtembewmds f, tropacal dtornb fgrce
extendedup to about 180 n mi from the center and hurricafioece winds extendedip to about
75 n miout The central pressurenly slowly climbedwhile Ritab s  wweakehsd over the
northwestern Gulf However due to the structural changdhe maximum sustained winds
decreasedairly quickly, especially in the first 24 h after peak intensiyg indicatedby all
available aircraft data (Fig. 2)

The strongest00-mb flight-level winds during théew hoursleading up to landfall were
111-115 kt, east and northeasttbe eyewithin the deep convection that remainsatth of the
center These dataorrespond to surface wind$é 100-104 kt using the average 90% adjustment.
However, WSR-88D velocity data from Lake Charles, Louisiam@und the time of landfall
depictwindsnearthe top of theboundary layergbout500 min altitude)of up toabout 120kt



over watemearthe coast and east of the eyd8ased on an averag®% adjustment from that
altitude, these data would correspond dbout ® kt surface winds. Additionally, a
dropwindsonde at 0544 UTC provided an estimated 92 kt surface danded fromanaverage
80% adjustment of thd 15 ktmean boundary layewind speedn the profile. Based on these
various data, angincethe maximumsurfacewind at landfallwas likely not sampledby the
aircraftor radar the landfall intensity is set to 100 KT his intensity is 5 kt less than what was
assessed operationally but is still of Category 3 strength.

The central pressure at landfall is estimated at 937 mb bas@rd@nindsonde data just
a few minutes earlier. The landfall pressure and the 935 mb best track pressure at 0600 UTC 24
September are the lowest on record in the Atlantic basin for an intensity of 100 kt. Similar to
Katrina one month earlier, the relaly weak winds in Rita for such a low pressure result from
the broadening pressure field during its last 48 h over the Gulf of Mexico that spread the pressure
gradient over a much larger than average distance from the center, as confirmed by both surface
and aircraft observations.

The strongest sustained wind reported from an iaffeurface observing site was 71 kt
(with a gust to 86 kt) at the-MAN station(anemometer height of 13 ra) SabineRiver, Texas
near the Louisiana border at 0700 UR€ Septeber Sustained hurricarf®rce winds were
also reported at the Southeast Texas Regional Airport in Beaumont, (7éx&g and at the
Calcasieu Pass, Louisiana NOS stati®n kt), although the latter became inoperative more than
two hours prior tdandfall of the center of Rita. A variety eémporaryinstrumented toweri
extreme southeastern Texalso measured sustained hurricdmee winds as strong as 82 kt,
with peak 3second gusts up to about 100 Kalle 3). All available datasuggestthat many
areas in extreme southeastern Texas and extreme southwestern Louisiana experienced Category
1 hurricaneconditions, anda few areas experieed Category 2hurricane conditions, with
Category 3 hurricane conditions being confined to a very small astaokthe eye along the
immediate coast of extreme southwestern Louisiafixue to its large size, Rita produced
sustained wds of tropical storm force imany portions ofsoutteastern Louisianéncluding
cities such as Baton Rouga)d southeastern Tax(includingthe Houston and Galveston areas
(Table 3).

Despite having weakened, Rita was still a large Category 3 hurricalaeddall and
produced a very significant storm surge in southwestern Loujséanarea very vulnerable to
surge Since samany structures were completely destroyed, and because many gages failed up
to several hours before the center of the hurricane crossed th¢sesa$able 3)measuring the
staom surgehas beena daunting task Only afew high water markshave been cadicted and
analyzed under the direction of the Federal Emergency Management Agency (FEMA). These
data along with unofficial visual estimatesuggestthat the storm surgein portions of the
Cameron, Louisianareawas as high asbout 15 ft. Water wasalsopushednto Calcasieu Lag,
flooding portions of communities along its shoreline, such as Grand witkea storm surge of
at leastabout 8 ft The surge then propagatap the CalcasieRiver and floodedoortions ofthe
Lake Charlesrea where in seval locations the surge reached Interstate 10 (about 25 n mi from
the Gulf coast). Flood waters in downtown Lake Charles were as deep as ébbin some
places. Farther eastnost orall of Vermillion, Iberig and St. MaryParislessouth of Highway
14and U. S. 9@several miles inlandyereinundatel by thestormsurge visually estimated at-8



12 ft in some of these areashigh water mark of nearly 12 ft watsoobserved in western St.
Mary Parish near the town of Louisd@he water crossed thesiglways in numerous locations
and was 3o 6 ft deep in many homes.

Rita also producedtorm surge, generally-Aft based on gage datad a high water
mark observationin coastal areas of southeastern Louisidltmding some areasthat had
already bee impacted bythe surge fronHurricane Katrina about one month earliebome
flooding was also reported along Lake Pontchartrain in Slidell and Mande\8itene local
drainage levees in southern Jefferson and southern Terrebonne Parishes were overtopped
breachedas were dew repaired levees in the New Orleans aré#hile the aditional flooding
was not as extensive as during Katrim@ontributed to prolonging the effortwhich lasted until
early Octoberto removeall floodwaters from the New @ransarea

Just west of théandfall location of the circulation centdncomplete gage data suggast
storm surgeof at least 5t occurredat Sabine PassGages that survived the event farther north
along Sabine Lake measured peak water levelbait 4-5 ft. Storm tidesmeasured at gages
alongmuch of theTexas coast were generally in thé 3oot range, and most of these peaks
occurred during the day on 23 Septemftbe day prior to landfall) Some flooding occurred
later on 24 September aftex hd f al | of Ritadbs center along
Island and the Bolivar Peninsula, as northerly winds pushed waters of Galveston Bay southward.
Sustained winds of tropical storm force produced by Rita also resulted in sofafgaut 1.5 f
on Lake Livingston, locateth southeastern Texadout 60 miles north of Houston and about 50
miles west of the path of the center of the storm.

Rita also produced storm surge in the Florida Kekde its center passejst south of
the island chaimn 20 SeptemberVisual storm tideestimates suggest the maximum storm surge
in the Keys might have been abalib ft along the souttfiacing shores of Key Wesind the
remaining lower Keysand3-4 ft alongportions ofthe Atlantic shores of the iddle ard upper
Keys. The surge flooded the runway at Key West International Airport, and it penetrated up to
about four blocks inlandlong streets in Key West that were flooded to depths of aboutfthree

Storm total rainfall in the lower and middle Flori#@ys was generally 2 in, with
greater thar6 in estimated by radan portions of the Upper KeysA few storm total amounts
exceeding 3 irwere reported over the extreme southern Florida penin®ila. also produced
very heavy raingn many portions bMississippi, Louisianaandextremeeastern TexasStorm
total amounts 06-9 in were common in these areas, wsibmeisolated maximaof 10-15 in.
Flash floods occurred in severateas, includinghe Big Black River basin of wesentral
Mississippi. Several cities reported flooded streets due to heavy rddastions of Arkansas
received % in of rain from Rita.

At least 90tornadoes were reported in association with Ritainly to the north and east
of the circulation centein portions of Alabama,Mississippi, Louisiana, andArkansas Rita
produced the most tornado@®) in a single eventof 48 h or lessn duratior) ever recorded in
the area of responsibility of the Jackson, Mississippi NWS forecast office (vattschncludes
portions ofnortheastern Louisiana and extreme southeastern ArkariSks)en tornadoes were
reported in other portions of Arkansas, and 23 tornadoes were reported in Alabama



C. Casualty and Damage Statistics

The approach of Rita provoked one the largest evacatiord. S. history. Media
reports indicatethat the number ofvacueesin Texas could haveexceeded two million
Additional evacuations involving smaller numbers took place in Louisiana

Seven fatalities havebeen directly attributed to the forces oiteR One was due to
drowning near Lake Charles, Louisiana; two people died in Hardin, Texas when a tree was
blown down onto their homegne persondied whena tree fell on her home in Point Blank,
Texas another person was killed by a falling tree in Aingge County, Texaspne person was
killed in a tornadmearlsola, Mississippiand one person drowned anrip current at Miramar
Beach in the Florida panhandi® 24 September At least55 findirec fatalities havebeen
reportedn Texas Six of theseoccurred in Beaumont due to carbon monoxidequoig) A bus
accidentsouth of Dallagluring the course of the evacuatkibied more than 2@ersons, mostly
elderly evacuees from a nursing hom®ther persons died during the evacuation due to heat
exhaustion.

The storm surge of Rita devastated entire communities in coastal areas of southwestern
Louisiana including Holly Beach, Cameron, Creole, and Grand Chenief@ameron Parish
Almost every structurein these areas wagestroyed, and some were qaletely swept away.
Severe beach erosion occurred at Holly Bea@everal miles inland from the Gulf along
Calcasieu Lake, numerous homegha town ofGrand Lake were damaged or destroybthny
portions of the Lake Charles area suffered substantiatlflamageincluding downtown and
some surrounding residential communitiedn Vermillion Parish, dozens of homes and
businesses were flooded and damaged by storm,samgemost structures in the town of Pecan
Island were destroyed Storm surge damag® homes and businessés low-lying areas
extended eastward along the entire coast of Louisiana, although the impact in the New Orleans
area was not nearly as widespread as during Hurricane Katnidafferson County, Texas, west
of where the center rda landfalland adjacent to Sabine Lakbestorm surge flooed several
homes, and sonmobile homes floated away from their original locatioifie surge on Lake
Livingston in southeastern Texas caused some damage to the Lake LivingstorRi2aralso
caused some damage to homes and businesses due to storm surge in portions of the Florida Keys.
Ri t a 6 s tomadoes] eind fresh water floodaused damage many otherhomes and
businessesover alarge area including portions of Louisiana, eastern 3eXdississippi,
Alabama,Arkansas and the Florida KeysRita caused widswaths ofdownedtrees and power
lines, leavingwell over one million customers these areas without electrical service, some for
days or even weeksOil and gas production anefining in the northwestern Gulf of Mexico
regionwas disrupted by Ritdargely due to evacuations), but the impacts were not as severe as
those farther east due to Hurricane Katrifide most recent availabéstimate by thémerican
Insurance ServiceGroupof the insuregropertydamagdn the United Statesaused by Rita is
$5.627 billion. Doubling this figure to account for uninsured losaed adding the $783 million
in insured losses from the National Flood Insurance Program (N#R)s a rouglestimae for
total damage of aboutl®.037billion.



d. Forecast and Warning Critique

Development of the symm that eventually became Rita was vegiticipated in the
Atlantic Tropical Weather Outlook (TWQroductsissued by the NHC. The system wastfirs
mentioned in the TWO, along with the expectation that ufesl winds would become more
conducive for its developmenmore than 48 h prior to genesién increased potential for the
formation of a tropical depression was conveyed more than 24 hggenesis.

Average official(OFCL) track forecast errors in nautical miles (i) (with number of
cases in agrenthesg) for Rita were 27 (2954 (29), 76 (27), 93 (25), 120(21), 164 (17), and B7
(13 for the 12, 24, 36, 48, 72, 96, and 120 h forexzasspectively. These forecast errors are
considerablysmallerthan thecorrespondingverage official Atlantic track errors for the-$8ar
period 19952004 42, 75, 107, 138, 202, 238nd310n mi (Table 4. However,OFCL errors
varied widely duringhe life span of Rita.Official forecasts issued on -I® September, when
Rita was a tropical depression and then a tropical storm, had exceptionally small errors, quite
accurately forecasting Ritaods pat ulftohowedugh t h
by a turn toward the northwesOfficial forecasts issued on 21 September, however, were
morebi ased to the south and were | ate in foreca
22-23 Septemberofficial forecasts within about 4B of final landfallwere once again quite
accurate, except for incorrectly anticipating Rita to stall within a couple of days after moving
inland (as did all of the reliable models)The significant changes inOFCL errors were
essentiallyconcurrent withtwo fairly dramatic changes in the track guidanc&@he model
forecass shifted souttearly on 20 September but then back north early on 22 September, and
since these changes were in general unanimous among the reliable moddfsidhéorecasts
trerded toward the guidance in both instancddowever,in part becausehe official track
forecasts were changed fairly conservativéhey had average ersobeyond 36 h that were
smallerthan any of the consensus guidance including GUNA, CONU, and thieleFIState
University Superensemble (FSSEJhe official track forecasts also had smaller errors at all
forecast times than the interpolated NOGAPS (NGPI), GFDN (GFDI), and UK Met Office
(UKMI) models. The NWS dynamical models performed rather well duiRita. The
interpolated GFDL (GFDI¥lightly outperformedFCL at 72120 h, while the interpolated GFS
(GFSI) had smaller errorsah OFCL out to 48 and at 120 {Table 4).

Average officialintensity errors duringrita (including depression stage) wéd, 16, 18,
20, 29, 23, and 1Bt for the 12, 24, 36, 48, 72, 96, and 12(hetasts respectively. The errors
through 72 h are considerably larger than the corresponding AtlantiyeHd (19952004)
averages of 6, 10, 12, 1and18 kt. The rapid intasification of Rita during 2@1 September,
from a tropical storm to a Category 5 hurricane in less than 36 h, was not anticipafiéciah
intensity forecastéalthough a slower strengthening to major hurricane status was forethst)
observed ratef weakening after peak intensity also was not anticipa@uliously,forecasting
such rapid intensity changes remains an operatiallenge. However, official forecasts
issuedon 19 Septembewhen Rita was still a tropical storrdid anticipate Rid tobe at or near
Category 2hurricanestrength before passing by the Florida Kélys next day Also, every

! Errors given for the 96 and 120 h periods are averages over thgefiruperiod 2004.



official forecast issued withiabout four day®f final landfall indicatedRita would be a major
hurricane(at least Category 3 intensjtypon reaching the coast in the northwestern Gulf of
Mexico. Official intensity forecastgenerally had smalleaverageerrors than rost of the
objective intensity guidance; exceptions were that the SHIPS model (with inland decay
component included) had smallemrors at 48, 72, and 96 h, and the FSSE had smaller errors at
72 and 96 h. The smaller SHIPS errors at-98 h are mostly due to its forecasts of more
weakening afteR i t pedak stensity than wasdicated in theofficial intensity forecasts.

Table5 lists the watches and warnings issuedRde. Hurricane watches and warnings
for the United States werissued well in advance of the arrival of hurricane conditions. The
hurricane watch for the Florida Keys was issued roughly 48 h before the ceR#a passed
near the Keysand produced hurricarferce winds (at least in gusts) in Key West and storm
surge flooding in many portions of the Keyshe hurricanevatchfor the Keyswas upgraded to
a warning about @ h inadvance. The initial hurricangatchfor the northwestern Gulf coast
which included most of the Texas coasidaxtreme southwestern Louisiana as far east as
Cameron was issued about 58 h prior to landfall of the circulation center near the
Texas/Louisiana border. The hurricane wakas later extended eastward to Intracoastal City,
Louisiana about 46 h before landfall of the center. A portion of the hurricane watch area was
upgraded to a warning about 40 h in advaramed Rita made landfall near the center @it th
warning area These long lead times were necayst@ account for the large size of Rita &od
the need to complete preparations prior to the arrival of winds of tropical storm force. It is
important to note that the hurricane watch and warning areas had to be a&s ldrgg were, not
only due to Ritads size but also due to the wu
and warnings were issued. The fact that Rita made landfall near the eastern edge rather than the
middle of theinitial hurricane watcharea underscorebe need to take into account forecast
uncertainty and fopreparatiorto occurthroughout theentirewatch and warning areas.
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Table 1.

Best track foHurricane Rita, 186 September 2005

Date/Time | Latitude | Longitude Pressure Wind Speed Stage
(UTC) CN) (W) (mb) (kt)

18 / 0000 21.3 69.9 1009 25 tropicaldepression

18 /0600 21.6 70.7 1009 25 "

18 /1200 21.9 71.5 1007 30 !

18 /1800 22.2 72.3 1005 35 tropical storm

19 /0000 22.4 73.0 1002 45 "

19 /0600 22.6 73.8 999 50 !

19/1200 22.8 74.7 997 55 !

19 /1800 23.1 75.9 994 60 !

20 /0000 23.3 77.2 992 60 !

20/ 0600 23.5 78.8 990 60 !

20/ 1200 23.7 80.3 985 70 hurricane

20/ 1800 23.9 81.6 975 85 !

21 /0000 24.1 82.7 967 95 !

21 /0600 24.2 84.0 955 110 !

21 /1200 24.2 85.2 941 120 !

21 /1800 24.3 86.2 920 145 "

22 /0000 24.5 86.9 897 150 !

22 /0600 24.8 87.6 897 155 !

22 /1200 25.2 88.3 908 140 !

22 /1800 25.6 89.1 914 125 !

23 /0000 26.0 89.9 915 120 "

23 /0600 26.5 90.7 924 115 !

23 /1200 27.1 91.5 927 115 )

23 /1800 27.8 92.3 930 110 "

24 /0000 28.6 93.0 931 105 !

24 /0600 29.4 93.6 935 100 )

24 /1200 30.5 94.1 949 65 !

24 /1800 31.6 94.1 974 45 tropical storm

25 /0000 32.7 94.0 982 35 )

25 /0600 33.7 93.6 989 30 tropical depression

25/ 1200 34.7 92.5 995 25 )

25/ 1800 35.8 91.4 1000 25 !

26 / 0000 37.0 90.1 1003 20 !

26 / 0600 39.5 88.0 1006 20 remnant low

26 /1200 absorbed by front

22/000 | 247 87.3 895 155 minimum pressure
and maximum wind

landfall between
24 /0740 29.7 93.7 937 100 J o h n Bayaud

LA and Sabine Pass
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Table 2. Selected ship reports with winds of at least 34 kt for Hurricane RHa618

September 2005.
D?be_ll_'cl':l)m € Ship call sign| Latitude (°N) LO?,%G;J de dir/:p\)/é:nedd (ki) Pressure (mb
18 / 1500 KCGH 22.1 70.5 120/ 35 1009.5
19 /0300 WGJT 24.6 73.7 060/ 35 1012.4
19 /0600 3FPS9 24.7 73.9 080/ 35 1011.0
19 /0700 WGJIT 24.0 72.9 090/ 40 1009.6
19 /0900 3FPS9 24.2 73.2 060/ 54 1009.0
19/1200 WJBJ 24.0 68.2 110/ 35 1014.0
19/ 1800 WJBJ 22.5 67.7 120/ 44 1013.0
19/2100 A8FS4 24.7 74.7 110/ 37 1008.5
20/ 0000 A8FS4 25.6 74.6 080/ 35 1012.0
21 /0600 PFEI 26.7 83.5 050/ 37 1009.5
21 /0900 PFEI 26.0 83.4 070/ 41 1005.5
21 /1500 V7HCS8 27.5 90.4 020/ 40 1010.0
21/1700 C6FM5 23.5 83.8 160/ 38 1006.5
21/1800 KSYP 22.8 84.5 180/ 36 1003.1
21 /1800 VRWF2 23.0 84.3 180/ 38 1004.5
21/1800 V7HC9 28.0 88.3 050/ 35 1011.2
21 /2100 WCBP 28.1 88.6 050/ 35 1009.0
21/2100 V7HC9 28.1 88.1 050/ 35 1009.1
22 /0300 V7HC6 27.0 90.5 030/ 35 1007.5
22 /0300 V7HD2 28.0 86.8 070/ 39 1011.0
22 /0600 V7HC6 27.3 90.4 040/ 35 1006.1
22 / 0600 V7HD2 28.0 86.9 090/ 40 1009.0
22 /0600 V7HC9 28.2 87.8 050/ 35 1009.1
22 /0900 V7HC6 27.6 90.3 040/ 35 1003.6
22 /0900 ZIYE7 27.7 85.7 080/ 37 1005.0
22 /0900 V7HD2 28.0 87.0 100/ 40 1008.0
22 /0900 V7HD3 28.3 87.9 110/ 44 1002.0
22 /0900 V7HC9 28.3 87.7 090/ 40 1007.8
22 /1200 ZIYE7 27.1 85.2 080/ 37 1007.0
22 /1200 V7HC9 28.3 87.7 030/ 47 1007.5
22 /1500 C6KJ5 23.2 86.5 180/ 35 1003.7
22 /1500 PDHU 27.7 90.8 050/ 41 1005.0
22 /1500 KRPB 28.0 85.3 120/ 35 1010.0
22 /1700 V7HD2 27.9 87.0 100/ 52 1009.5
22 /1800 C6KJ5 23.7 86.0 180/ 35 1004.0
22 /1800 WCBP 27.3 85.4 100/ 45 1008.0
22 /1800 V7HC6 28.0 89.7 060/ 39 1002.8
23 /0200 V7HD3 28.1 86.6 120/ 40 1004.0
23 /0600 WCBP 25.6 84.2 130/ 45 1009.0
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23 /1200 C6KJIS 27.1 86.7 130/ 35 1007.0
23 /1500 V7HD?2 27.7 86.4 130/ 37 1013.0
23 /1800 V7/HCG6 28.0 89.7 060/ 39 1002.8
24 /1800 C6KJ5 29.0 87.5 140/ 37 1012.2
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Table 3. Selected surface obvations for Hurricane Rita, 186 September 2005.
Minimum Sea Maximum Surface
Level Pressure Wind Speed
_ Storm | Storm To.tal
rocaton Qate/ Press. Qate/ Sustained| Gust S(l;tr)gce E‘?)% r(ﬁ:;]
time time b
(UTC) (mb) (UTC)® (kt) (kt)
Florida
Official
Key West (KEYW) 20/2032| 995.3 | 20/2314 54 66 e5.0 2.05
Marathon (KMTH) 20/1505| 1001.9| 20/1418 36 45 2.58
Big Pire Key 20/1820 30 44
West Kendall (KTMB) 20/1239| 1008.6 | 20/1330 32 40 3.29
Miami (KMIA) 20/0915| 1009.3 | 20/1408 26 43
Miami Beach (KMBF) 20/2027| 1008.0 | 20/1357 34 50
Opa Locka (KOPF) 20/0853| 1009.3| 21/0244 25 34 1.27
Pembroke Pines (KHWO)| 20/0934| 1011.0| 20/0813 31 42 1.55
Fort Lauderdale (KFLL) 20/0853| 1009.3| 20/0808 31 48 3.00
Pompano Beach (KPMP) | 20/0826| 1010.6 | 20/1353 25 47 0.72
Naples (KAPF) 20/2011| 1008.6| 21/0031 33 39 1.07
E\lNa([))léa ?ig;egrauge) - o
FortMyers (KRSW) 20/2053| 1009.3| 20/1108 32 38 0.76
Fort Myers (KFMY) 20/2053| 1009.8 | 20/1028 28 35 0.91
Punta Gorda (KPGD) 20/2053| 1011.5| 20/1156 31 36 1.20
Tenrav 5.13
Chekika Evergladés 3.80
Oasis Ranger Statibn 2.03
Unofficial
};%yuyx:rsr:most Point 20/2115 56 e4.5
Cudjoe Key 20/1542 56 e 3.0
Tavernier 3.88
Key Largo 4.26
(Pennekamp State Park)
Middle and Upper Keys e 34
North Key Largo and e20
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Minimum Sea

Maximum Surface

Level Pressure Wind Speed
' Storm St.orm Toftal
rocaton Date/ Press. Date/ Sustained| Gust S(lfjtr)gce E:‘(tj)(i r(ﬁ’:;]
time time b
ute | ™0 | rop | ko (k)
Jewfish Creek
Perrine 3.28
Qﬁlg;?ftead General 3.00
Fort Lauderdale Dixie 296
Water Plant
Everglades City 2.87
Marco Island 2.71
Chokoloskee 2.37
Plantation 2.17
Cuba
Cayo co 1.37
Caibarien 1.93
Varadero 20/1620| 997.5 | 20/1740 38 50 5.04
Indio Hatuey 2.61
Colon 1.81
Casa Blanca 20/2200| 1000.0 | 20/ N/A 46 52 5.39
Santiago de las Vegas 20/ N/A 32 43 4.67
Bahia Honda 21/0000| 1002.8 | 21/0120 32 40 2.42
La Palma 21/0900| 1003.9| 21/0820 35 43 1.97
Cabo de San Antonio 21/1200| 1004.2 | 21/1058 39 49 0.31
Mississippi
Official
Biloxi (KBIX) 23/1924| 1006.8 | 23/1946 25 45
Gulfport (KGPT) 23/1952 38 45
Greenville (KGLH) 31 41 6.81
Greenwood (KGWO) 26* 41* 3.39*
Columbus (KGTR) 23 34 2.64
(T}?R'/'g;wic"Sburg 20 a2+ 2.16*
JacksonHawkins (KHKS) 26 38 2.66
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Minimum Sea

Maximum Surface

Level Pressure Wind Speed
' Storm St.orm Toftal
socation Date/ Press. Date/ Sustained| Gust S(lthr)gce E:‘(tj)% r(ﬁ’:;]
time (mb) time . (kt)° (k)
(UTC) (UTC)
Meridian Key (KMEI) 23 36 2.38
Meridian NAS 4.34
Natchez (KHEZ) 26* 40* 5.56*
Unofficial
Newton 38 3.11
BudeFranklirf 35 4.07
Tombigbee National 3.52
Forrest (Choctaw Count§)
gggits)gad (Sharkey 3.94
Warren County 4.83
Lauderdale Conty® 4.16
Holmes Count§y 3.12
ggjm?y 43Madison 3.50
Louisiana
Official
Slidell (KASD) 23/2141| 1005.1 | 24/1838 30 38 0.64
New Orleans (KMSY) 23/2153| 1002.4 | 24/1840 30 42 2.07
Belle Chae (KNBG) 23/2355| 1003.7 | 24/0915 37
Baton Rouge (KBTR) 24/0558| 997.6 | 24/1643 36 46 9.30
Le_lke Pontchartrain 6.5
Mid Lake
Rigoletes 4.48
Barataria Bay 7.34
Bayou Barataria Lafitte 5.80
Bayou Grand Caillou 7.10
Caillou Lake 6.95*
GIWW at Houma 4.32
Point Fourchon 5.00
Fullerton (KBKB) 24/1219| 992.2 | 24/1819 26 40 6.14
Allen Parish Airport 24/0320| 998.3* | 24/0020| 22¢ | 42*

(KL42)
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Minimum Sea

Maximum Surface

Level Pressure Wind Speed
Storm | Storm | Total
Location surge tide rain
32}2/ Press. 32}2/ Sustained| Gust | (° | (f0° | (n)

Beauregard Regional 24/1101| 980.4* | 24/0821|  31* 54*
(KDRI)
Alexandria (KAEX) 24/1404| 991.5 | 24/1543 43 54
Alexandria Esler Regional
(KESF) 24/1425| 994.6 | 24/1410 31 40 4.06
Jasper County Bell Field . . "
(KIAS) 24/0525| 996.6* | 24/0205 24 37
Fort Polk AAF (KPOE) 24/1200| 983.8 | 24/1400 32 51 6.14
Lake Chales (KLCH) 24/0806| 968.2 | 24/0208 50* 64* 7.68
Lake Charles (NWS) 24/0820 83
Lafayette (KLFT) 24/0817| 992.2 | 24/1321 44 51 6.24
Orange County Airport . . "
(KORG) 24/0428| 983.4* | 24/0428 31 47
Acadiana (KARA) 24/0801| 992.9 | 24/2311 34 51
SaltPoint 23/2153| 993.0* | 23/2153 19* 38*
Alexandria Dean Lee
Research Station (ALDL1) 24/1017| 991.8 | 24/1605 40 54 6.79
Crowley Rice Research . .
Station (CRRL1) 24/1805 47 64 8.33
Jeanerette lberia Researc . "
Station (JNRL1) izowy 2 <7
Lake Charles Calcasieu
Parish Ag. Center (LCPL1 24/0717| 965.5 | 24/0745 66 83 8.77
Rd. Research Farm Port
Barre (RDRL1) 24/0918| 992.5 | 24/1245 40 61 7.80
Rosepine Research Statio
(RPRL1) 24/0942| 978.9 | 24/0819 41 59
Baton Rouge (Ben Hur) | 24/1116| 996.1 | 24/0220 35 50 7.47
Baton Rouge (Burden) 24/0420| 998.3 | 23/2053 22 34 9.10
Franklinton 24/1010| 998.2 | 24/1323 29 41
Houma 24/0231| 996.7 | 24/0232 38 50 2.62
Hammond 24/1020| 1002.7 | 24/1654 29 39 1.85
Livingston 24/0649| 999.6 | 24/1635 25 35 6.50
St. Gabriel 24/0303| 996.4 | 24/0211 35 50 5.00
Camerofi(CLCL1) 24/0620 63* 94~ 8.13
Dove Field (VRNL1) 24/0900 23 46 7.51
Evangeline/Gardnér
(GARL1) 24/2100 23 42 7.93
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Minimum Sea

Maximum Surface

Level Pressure Wind Speed
' Storm St.orm Toftal
rocaton Date/ Press. Date/ Sustained| Gust S(lfjtr)gce E:‘(tj)(i r(ﬁ’:;]
time (mb) time . (k)" (k)
(UTC) (UTC)
Lacassing(LACL1) 24/0245 38* 62*
Vernorf (LEVL1) 24/10® 22 43 7.96
\r/]\é:lsrti(r)r:“z; Mary Parish 11.95
CentralPlaguemines Paris 6.29
North-central Cameron
Parish just east of 8.11
Calcasieu Lake
Unofficial
Johnsons Bayou (ULM) 24/0739| 939.1 | 24/0724 61 79
(Ship Atanto Foresyy | 24/0%00| 9678
Cameron 24/0500| 950
St. JosepiTensas 37 6.90
WinnsboreFranklin 43 5.15
(HSanlzj iarket °s Mar -
Iberia Parish OEP 52
Bayou Sorrel Lock 5.21
Convent 7.60
Donaldsonville 3.63
Lutcher 4.48
N.O Audubon Park 2.29
Reserve 4.66
Baton Rouge Concord 7.91
Baton Rouge Sherwood 9.80
Bayou Manchac 10.11
Bogalusa 2.61
Brusly 5.91
Franklinton 2.02
Greenwell Springs 5.56
Livingston 6.94
Oaknolia 5.24
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Minimum Sea

Maximum Surface

Level Pressure Wind Speed

' Storm St.orm Toftal
rocaton Date/ Press. Date/ Sustained| Gust S(lfjtr)gce E:‘(tj)(i r(ﬁ’:;]

time (mb) time . (k)" (k)

(UTC) (UTC)

Plaquemine 5.31
Pontchatoula 5.65
Laplace (5 NE) 12.42
Baton Rouge (Joor Road) 6.35
Holden 5.02
Baptist 4.78

Lake Charles 100

Grand Lake 116
Abbeville 7.39
Beaver Fire Tower 8.25
Alexandria 7.68
Alexandria Power Plant 7.60
Boyce 7SW 7.40
Boyce 3WNW 5.30
Bunkie 16.00
Butte La Ree 6.99
Carencro 7.05
Crowley 2SW 8.32
Deridder 14.00
Eunice 8.72
Franklin 3.25
Grand Coteau 8.65
Elmer (2 SW) 7.68
Jeanerette S5SNW 9.21
Leesville 4.90
Lafayatte 8.60
Marksville 8.37
Moss Bluff 8.64
Oakdale 3.00
Opelousas 9.85
Red River Lock 2 8.10
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Minimum Sea

Maximum Surface

Level Pressure Wind Speed
' Storm St.orm Toftal
socation Date/ Press. Date/ Sustained| Gust S(lfjtr)gce E:‘(tj)(i r(ﬁ’:;]
time (mb) time . (kt)° (k)
(UTC) (UTC)
St Martinville 3 SW 8.13
Sulphur 9.49
Jennings 9.75
Lafayette 8.60
LSU Dean Lee Alexandria 7.98
Old Town Bay 8.40
Ragley 8.50
St. Martinville 8.13
Texas
Official
Beaumont (KBPT) 24/0809| 952.3 | 24/0833 70 91 8.89
Houston (KIAH) 24/1047| 988.1 | 24/0630 39 53 0.87
(H}f#gtﬁg‘ Hobby Airport | 54/0827| 988.8 | 24/0625| 38 48 1.02
Galveston (KGLS) 24/0142| 994.6* | 24/0142 39* 54*
Angleton (KLBX) 24/0949| 992.9 | 24/0434 28 38
Pearland (KLVJ) 24/0459| 991.9 | 24/0417 33 41 0.28
Sugarland (KSGR) 24/0934| 993.2 | 24/0750 33 44 0.44
Tomball (KDWH) 24/0938| 990.9 | 24/0145 27 38
Conroe (KCXO) 24/1540| 990.9 | 24/1619 33 48
College Station (KCLL) 24/1420| 997.3 | 24/1914 31 41
Huntsville (KUTS) 24/1420| 991.5 | 24/1644 30 41
Rollover Pass (NOS) 4.58
South Jetty 2.98
Rainbow Bridge (TCOON) 7.93
Clear Creek/Seabrook 3.23
East Matagorda Bay 4.53
Battleship Texas St. Park 3.21
Manchester Houston 3.38
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Minimum Sea

Maximum Surface

Level Pressure Wind Speed
' Storm St.orm Toftal
rocaton Date/ Press. Date/ Sustained| Gust S(lfjtr)gce E:‘(tj)(i r(ﬁ’:;]
time (mb) time . (k)" (k)
(UTC) (UTC)
McFaddefi(FADT2) 24/0240 36* 59*
(S\/‘\’/ng‘.’gsougﬁ 24/0940|  21* 45+ 9.45
Woodville® (WVLT?2) 24/1200 43* 66* 9.25
Kirbyville ® (KRBT2) 8.13
Unofficial
Port Arthur (FCMP) 24/0824| 949.7 | 24/0826 82 101
Nederland (FCMP) 24/0830| 942.3 | 24/0809 57 80
Orange (FCMP) 24/0845| 941.0 | 24/0819 65 85
Port Arthur (TTU) 81 101
Orange (TTU) 24/0815 57* 77*
Galveston Causeway 24/0608 40 52
Hartman Bridge 24/0718 41 57
Rollover Pass 24/0601 50
Highway 146 East Kemah 24/1031 38
San Jacinto (E-10) 24/0641 43 52
Hardy Toll Road (E410) 24/0730 34 50
Loop 610 E Ship Channel 24/1000 39 56
Lake Conroe 24/1130 49
Lake Livingston 24/1200 54* 102
gighway 290 E Highway 24/1203 42
Jamaica Bach 24/0700| 985.7 1.33
E. Beaumont 83
?;ﬁ;“é‘;gte[)voiitse - 24/0930| 948.9
Beaumont Research Centj 6.58
Jasper 7.66
New Caney 4.33
Anahuac 412
Cleveland 3.77
Weches 2.49

21




Minimum Sea

Maximum Surface

Level Pressure Wind Speed
' Storm St.orm Toftal
rocaton Date/ Press. Date/ Sustained| Gust S(lthr)gce E:‘(tj)% r(ﬁ’:;]
time time b
(UTC) (mb) (UTCF (kt) (kt)

Crockett (8 S) 2.00
Luce Bayou 5.98
Gum Gully Diamond Head 291
Cedar Bayou 3.70
Goose Creek (Baker Roac 2.44
Goose Creek (SH 146) 2.13
Peach Creek 5.04
Trinity River (US 90) 4.57
Old Danville Road 2.60
Caney Creek 3.27
Midway 2.84
White Rock 3.07
Friday 3.78
Chita 3.94
Wyser Bluff 2.13
Woodlake 4.33
Onalaska 4.72
Harmon Creek 2.40
Point Blank/Waterwood 3.19
\C/:V(Z)Iﬁ gfernglPark Sl
Lake Livingston 2.79
Kountze 8.90
Orange 9N 9.00
Silsbee 4N 12.50
Wildwood 4.67
Woodville 9.50
Buoys/GMAN/NOS
Settlement Point (SPGF1) 20/0210 31 40

(26.7°N 79.0°W)

22




Minimum Sea

Maximum Surface

Level Pressure Wind Speed
Storm | Storm | Total
Location surge tide rain
Date/ | press.| DA | sustained| Gust | ®° | (¢ | (in)
time (mb) time (k)" (k)
(UTC) (uTC)y?
Fowey Rocks (FWYF1)
(25.6°N 80.1°W) 20/0900| 1007.8| 20/1600 48 56
Virginia Key NOS
(VAKF1) 20/0900| 1008.7 | 20/1400 29 44 1.2 2.5
(25.7°N 80.2°W)
Vaca Key NOS (VCAF1)
(24.7°N 81.15W) 20/1500| 1001.6 | 20/1600 33 47 15
Sombrero (SMKF1)
(24.6°N 81.1°W) 20/1600| 1001.0| 20/1700 61 69
Long Key (LONF1)
(24.8°N 80.9°W) 20/1200| 1003.3| 20/1530 39 52 1.9
Molasses Reef (MLRF1)
(25.0°N 80.49W) 20/1200| 1003.4| 20/1418 36 45
Dry Tortugas(DRYF1) " " *
(24.6°N 82.9°W) 21/0100| 994.0* | 21/0120 57 76
Sand Key (SANF1) " . "
(24.5°N 81.9°W) 20/2100| 988.5* | 20/2110 63 80
Key West NOS (KYWF1)
(24.6°N 81.8°W) 20/2100| 995.8 | 20/1600 42 2.5
Buoy 42001
(25.8°N 89.79W) 22/2250| 925.7 | 23/0030 88 119
Buoy 42002
(25.2°N 94.40W) 23/2050| 1001.3| 23/1730 30 37
Buoy 42046 * * *
(27.9°N 94.0°W) 23/1330| 997.9* | 23/1500 31 45
Dauphin Island (DPIAL)
(30.3°N 88.1°W) 24/1000 34 a7
Buoy 42040
(29.2°N 88.2°W) 23/0850| 1004.5| 23/0130 33 43
Bayou LaBranchNOS
(LABL1) 23/2200| 1002.9
(30.1°N 90.4°W)
Bayou Gauche NOS
(BYGL1) 24/0624| 1001.6
(29.8°N 90.4°W)
Isle Derniere's(ILDL1)
(29.1°N 90.59W) 23/1300 50 62
Mid-Lake Pontchartrain 6.5
South Timbalier Block
(SPLL1) (28.9°N 90.5°W) 23/1700| 995.5
Salt Point(SLPL1) R R
(29.5°N 91.69W) 23/2300| 990.2 | 23/2300 46 63
Marsh Island(MRSL1) | 540400 9836 | 2410000  62¢ 81+

(29.4°N 92.1°W)
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Minimum Sea

Maximum Surface

Level Pressure Wind Speed
Storm | Storm | Total
Location surge tide rain
Date/ | b oss. | D2 | gustained| Gust | ®)° | () | (in)
time (mb) time (kt)° (k)
(UTC) (UTC)?
Calcasieu Pass NOS
(CAPL1) 24/0112| 983.0* | 24/0518 67* 97* 5.50*
(29.8°N 93.3°W)
Sabine Bss North NOS . . . >
(SBPT2) (29.7°N 93.9°W) 24/0542| 967.8* | 24/0500 55 70 8.12
Sabine Pass (SRST2) .
(29.79N 94.1°W) 24/0800| 951.3 | 24/0700 71 86 6.37
Buoy 42035
(29.3°N 94.49W) 24/0650| 972.3 | 24/0450 54 66
Port Arthur (TCOON) 24/0800 61 82 9.24
Galveston Pleasure Pier
NOS (GPST2) 24/0700| 983.5 | 24/0600 41 57 4.69
(29.3°N 94.8°W)
Galveston Bay Entrance | , \/0504| 9799 | 24/0300| 51 64 3.08
North Jetty NOS/TCOON ' .
Galveston Pier 21 NOS
(GTOT2) (29.3°N 94.80w)| 24/0818| 984.7 3.59
Eagle Point NOSEPTT2)
(29.5°N 94.9°W) 24/0800| 984.3 | 24/0224 34 48 3.67
Morgans Point NOS
(MGPT2) (29.7°N 95.0°W) 24/0942| 982.9 | 24/0836 43 64 3.04
By ALY 24/0050| 995.9 | 24/0110| 34 49

(27.9°N 95.4°W)

& Date/time is for sustained wind when both sustainecgastiare listed.

P Except as noted, sustained wind averaging periods-MA® and landbased ASOS reports

are 2 min; buoy averaging periods are 8;mM@S station averaging periods are 6 min
¢ Storm surge is water height above normal astronomicaleti.
4 Storm tide is water height above National Geodetic ¥aratum (1929 mean sea level).
¢ Remote Automated Weather Station (RAWS)

" Louisiana Sate University (LSU) Coastal Studies Institute Station

* Incomplete data
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Table 4.

Preliminary forecast evaluation (heterogeneous sampléjuoicane Rita, 186
September 2005 Forecast errors (n mi) are followed by the number of forecasts
in parentheses. Errors smaller than the NHC official forecast are shown in bold
face type. Verification includes the depression stalydels not available at the

time the official forecasts were made are indicated by (*).

Forecast Forecast Period (h)

Technique

12 24 36 48 72 96 120
CLP5 36 (29) | 79 (29) | 138 Q7) | 194 (25) | 288 (21) | 446 (17) | 655 (13)
GFNI 37 (26) | 78 (26) | 108 (24) | 149 (22) | 223 (18) | 385 (14) | 582 (10)
GFDI 29 (28) | 55 (28) | 78 (27) | 95 (25) | 118 (21)| 163 (17) | 176 (13)
GFDL* 24 (26) | 45 (26) | 63 (26) | 91 (25) | 119 (21)| 166 (17) | 204 (13)
GFDN* 37 (26) | 72 (26) | 110 (25) | 147 (23) | 216 (19) | 356 (15) | 536 (11)
GFSI 24 (27) | 41 (27) | 64 (25) | 90 (23) | 133 (19) | 182 (15) | 190 (11)
GFSO 23 (29) | 38 (28) | 55 (26) | 78 (24) | 118 (20)| 172 (16) | 199 (12)
AEMI 23 (27) | 46 (27) | 70 (25) | 102 (23) | 146 (19) | 178 (15) | 189 (11)
NGPI 29 (26) | 56 (26) | 87 (24) | 119 (22) | 170 (18) | 271 (14) | 445 (10)
NGPS 34 (28) | 57 (27) | 85 (25) | 119 (23) | 167 (19) | 263 (14) | 406 (11)
UKMI 32 (28) | 58 (28) | 84 (26) | 115 (24) | 191 (20) | 277 (16) | 316 (12)
UKM* 31 (15) | 49 (15) | 71 (14) | 100 (13)] 170 (11)| 249 (9) | 311 (7)
A9BE 34 (29) | 63 (29) | 82 (27) | 100 (25) | 151 (21) | 179 (17) | 244 (13)
AQUK 36 (15) | 64 (15) | 94 (14) | 121 (13)] 151 (11)
BAMD 23 (29) | 40 (29) | 57 (27) | 74 (25) | 134 (21)| 182 (17) | 176 (13)
BAMM 33 (28) | 67 (28) | 96 (26) | 118 (24) | 186 (21) | 219 (17) | 193 (13)
BAMS 20 (27) | 78 (27) | 112 (25) | 148 (24) | 221 (21) | 248 (17) | 256 (13)
CONU 27 (28) | 52 (28) | 75 (26 | 102 (24) | 150 (20) | 229 (16) | 271 (12)
GUNA 24 (25) | 45 (25) | 70 (24) | 96 (22) | 138 (18) | 192 (14) | 206 (10)
FSSE 24 (25) | 48 (25) | 70 (23) | 100 (22) | 150 (18) | 208 (14) | 209 (10)
OFCL 27 (29) | 54 (29) | 76 (27) | 93 (25) | 120 (21) | 164 (L7) | 197 (13)
NHC Official | 42 75 107 138 202 236 310
(1?n9e5‘;12n(;04 (3400) | (3116) | (2848) | (2575) | (2117) | (649) | (535)

! Errors given for the 96 and 120 h periods are averages over thgetnuperiod 200-D4.
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Table 5.

Watch and warning summary for Hurricane Rita;288September 2005.

Date/Time (UTC)

Action

Location

18 /0300

Tropical Storm Warning

Southeast and Central
Bahamas including the Turk

issued and Caicos
18 /0300 Hurricane Watch issued Northwes Bahamas
18 /1500 Hurricane Watch issued Oc_ean R.e ef to Dry Tortugas
including Florida Bay
, . Deerfield Beach to
18 /2100 Tropical Storm Watch issue East Cape Sable
18 /2100 Tropical Storm Watch issue¢ Ciego de Avila to Cienfuego
18 /2100 Hurricare Watch issued Villa Clara to Pinar del Rio
Tropical Storm Watch .
19 /0300 changed to Tropical Storm Déae;ft%g Beeg(;rg)ltg
Warning/Hurricane Watch P
Hurricane Watch changed t¢ Ocean Reef to Dry Tortugag
19 /0300 . . . . :
Hurricane Warning includingFlorida Bay
19 /0300 Tropical Storm Watch issue( East Cape Sable to
Chokoloskee
. Northwest Bahamas excludir
19/ 0600 Hurricane Watch upgraded t "\ Bahama and the
Hurricane Warning
Abacos
19 / 0600 Hurricane Watch changed ¢ Grand Bahama and the
Tropical Storm Warning Abacos
19/1200 Hurricane Warning issued | Exumas and Andros Island
Tropical Storm
19/1500 Warning/Hurricane Watch Golden Beach to
: . East Cape Sable
changed to Hurricane Warnir]
19/1500 Hurricane Warning upgraded /. ¢jara to Matanzas
to Hurricane Warning
19/ 1500 Hurricane Watch modified tQ Ciudad de Hsﬁ)ana to Pinar g
19/1500 Tropical _Storm Warning Jupiter Inlet to Deerfield
issued Beach
19/ 1500 Hurricane Watch modified tQ Deerfield Beach to Golden
Beach
19 / 1500 Tropical Storm Watch East Cape Sable to

changed to Hurricane Watct

Chokoloskee
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19/ 1500

Tropical Storm Watch issue

Chokoloskee to Englewood

Tropical Storm Warning

19/ 1800 : : Turks and Caicos
discontinued
19/2100 Tropical Storm Watch |~ jeavila to Cienfuegos
discontinued
19/2100 Tropical _Storm Warning Lake Okeechobee
issued
19/ 2100 Tropical _Storm Warning Ciego de AV|_Ia to Pinar del
issued Rio
19/2100 Hurricane Watch discontinue Ciudad de Hsi%ana to Pinar g
19/2100 Hurricane Wt%mmg matied Villa Clara to La Habana
20/ 0000 Troplcql Stor.m Warning Southeast Bahamas
discontinued
Tropical Storm Watch
20 /0300 changed to Tropical Storm| Chokoloskee to Englewood
Warning
20 /0300 Hurricane Watch discontinue East Cape Sable to
Chokolcskee
20 /0300 Hurricane Wt%mmg modified Golden Beach to Chokolosks
20 / 0900 Tropical Storm Warning Central Bahamas
discontinued
Hurricane Warning
20 /0900 downgraded to Tropical Storf Exumas and Andros Island
Warning
20 / 1500 Tropical Storm Wening | | of the Northwest Bahamal
discontinued
20 /1500 Hurricane Watch discontinue All
20 /1500 Hurricane Wt%mmg modified Matanzas to La Habana
20/ 1800 Tropical Storm Warning Jupiter Inlet to Florida City
modified to and Lake Okeechobee
. . . Florida City to Chokoloskee
20 /1800 Hurricane Warning modified) "1l Florida Keys including
to .
Florida Bay
20/ 2100 Tropical Storm Warning Jupiter Inlet to Florida City
discontinued and Lake Okeechobee
21 /0300 Hurricane Warning changed | Seven Mile Bridge to Ocean

Tropical Stem Warning

Reef including Florida Bay
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Hurricane Warning modified

Dry Tortugas to Seven Mile

21 /0300 o Bridge
21 /0300 Hurricane Warning Florida City to Chokoloskee
discontinued
21 /0300 Troplcql Stor.m Warning Chokoloskee to Englewood
discontinued
Hurricane Warning changed | Dry Tortugas to Seven Mile
21 /0600 . , .
Tropical Storm Warning Bridge
21/ 0600 Tropical Storm Warning Seven Mile Bridge to Ocear
discontinued Reef including Florida Bay
Hurricane Warning and
21 /0600 Tropical Storm Warning All of Cuba
discontinued
21 /0900 Tropical SFc.)rm Warning Dry Tortugas to Marquesas
modified to Keys
21/ 1500 Troplcql Stor.m Warning Dry Tortugas to Marquesas
discontinued Keys
21/2100 Hurricane Watch issued Port Mansfield taCameron
Cameron to Grand Isle and
21/2100 Tropical Storm Watch issue¢ Port Mansfield to Rio San
Fernando Mexico
22 /0900 Hurricane Watch modified tQ Port Mansfuéliotlyto Intracoast
22 /0900 Tropical .Storm Warning Morgan Clty to Mississipi
issued River
: Intracoastal City to Morgan
22 /0900 Tropical Storm Watch | 21 Port Mansfield to Ri
modified to -
San Fernando Mexico
22 /1500 Hurricane Warning issued | Port O'Connor to Morgan Cit
22 1 1500 Tropical .Storm Warning Port O Con_nor td’ort
issued Manfield
Mississippi River to Pearl
22 /1500 Tropical Storm Watch issueg River including Lake
Ponchartrain
22 /1500 Troplgal Stqrm Watch Intracoastal _Clty to Morgan
discontinued City
22/ 1500 Hurricane Watch discontinue All
2912100 Troplc_:al Sto_rm Watch MlSSlSSlppl_Rlver to Pearl
discontinued River
22 /2100 Tropical Storm Warning Morgan City to Pearl River

modified to
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Tropical Storm Watch

Port Mansfield to Rio San

2310300 discontinued Fernando Mexico
23 /1500 Tropical Syqrm Warning Port O'Connor to Port Aransi
modified to
23 /2100 Hurricane V\/t%rnlng modified Sargent to Morgan City
Morgan City to Mouth of
2312100 Tropical Storm Warning Pearl River including Lake
modified to Ponchartrain and Sargent t(
Port Aransas
24/0900 Troplcz_;i Storm Warning Port Arfatnsas to Port
discontinued O6 Cobnno
24/ 1200 Hurricane V\/tz;rnlng modified High Island to Morgan City
Hurricane Warning changed : .
24 /1500 Tropical Storm Warning High Island to Morgan City
Tropical Storm Warning : .
24 /1500 modified to High Island to Morgan City
24 /1500 Troplcql Stor.m Warning Sargent to Port O'Connor
discontinued
25 / 0000 Tropical Storm Warning All

discontinued
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Figure 1. Besttrack positions for Hurcane Rita, 186 September 2005.
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