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Current Assessment of SLE/WN Epidemic Risk:

Background:
St. Louis encephalitis virus (SLEV) and West Nile virus (WNV) are closely related rhosngeitoruses that are

reported throughout Florida. Both viruses are transmittbg the bite of an infected mosquito to wild and domestic
birds, wildlife, humans, and, in the case of WNV, equines (Shaman et al, 3b@3nan et al. 2003a The enzootic and
epidemic vector for both viruses Gulex nigripalpus Culex quinquefasciatus likely a secondary vector of SLEV and
WNV i the northern half ofFlorida. Culex restuanand Cx. salinariusnay be importantvectorsfor the earlyseason
amplification of SLEV and WNV throughout Florida.

Both SLEV and WNV are maintained in natureughoa spring cycle involving nestwdd birds, whichserve as
amplification hostsand Qulex mosquito vectors(Day 2001, Day and Lewis 19%haman et al. 2005 Environmental
conditions, especially rainfall and temperature, drive the amplificatipces of these viruses. During years of extreme
drought and years of extreme wetting the environmental conditions do not favor efficient amplification. During years of
alternating wetting and dryingycles amplification is efficient and the risk of virummsmission to humans increases
dramatically (Shaman et al. 2002aficient amplificationis the result of a specific sequence anvironmental
conditions that favor mosquito reproductionConditions that favor an increase in mosquito blood feedmegult in
increasel numbers of infected birds and mosquitoesearly in the year(Day and Shaman 2007)The continued
production of infected mosquitoesults inanincreased probability of human and equine cases later in the year.

An understanding of theelationshigs between rainfall, vector dispersal, and SLEV/WNV amplification allows us
to use Modeled Water Table DepfMWTD)data Figures 2 and Band the KeetciByram Drought IndefKBDIYKeetch
and Byram 1968)Hgures 7 and Bto trackwater table depth andsurface vater, respectivelyas predictos of mosquito
movement,mosquito reproductionyiral amplification, and disease transmission risk (Shaman and Day 2005, Shaman e
al. 2002h Shaman et al. 2004b Analysis of he SLE/WNV Arboviral Epidemt Risk Mode{AERM) developedat the
Florida Medical Entomology LaboratdigMELbegins on January™of each calendar year and is comprised of the four
phases that are identified iRigure 3 the Initial Dry Down (IDD), Initial Wetting (IWES&condary Dry Down (SDD), and
Secondary Wetting (SWETRealtime MWTD profiles calculatedfor the Florida peninsulare compared to te FMEL
AERMto determine risk of SMAWNV amplification and transmissigRrigure 6.

Current South Florida Assessment \WI'D) for SLEV/WNV Amplification:

TheJune22, 2010(Week 25)MWTDanalysisfor peninsular Florida indicates four areas of high (Kkgures 4
and 5 that may support the amplification of SLEV/WNMring the avian nesting season (Afliine) Water table
depths in eachof these areas ha remained within the FMERERM for SLEV/WNXrough the June22, 2010posting
date Figure §. It is important to remember that MWTD is just one parameter that needs to be monitored to assess
epidemic risk. In addition to MWTD, avian abundance and reproduction along with vector abundance, reproduction,
and population age structure need to be monitoredthe high riskareas indicted by MWTD data

Current North Florida Assessment (KBDI) for SLEV/WNV Angtliic:

The March 1, April 1, and April 20,2010 KBDI dataanalysesfor the Florida Panhandle, North Florida, and
Northeast FloridaKigure 7, threebottom imageg indicate that these regionswvere extremely wetduring this three
month period During March, 2010 the Panhandle Regionarew dry (April 1, 2010 image in Figure).7 TheFlorida
KBDI data foiMay and June2010 were not available for this updateHoweverthe national KBDl ata indicate that
much ofPanhandle and dtth Florida ha been wet{(KBDI values of 46800)during this time. Thee surfaceconditions

do not favorthe efficientamplification of SLEV and WiWhorth Florida
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Current Assessment of EEE Epidemic Transmission Risk:

Background:

Eastern equine encephalitis virus (EEEV) is a moshaitee virus that isfound throughout Florida. It is
transmitted by the bite of an infected mosquito to wild and domestic birdaldlife, equines, and humansTheEEE\s
maintained in freshwater hawood swamps from the western panhandle through central northern Florida and into the
central part of the Florida peninsula. The transmission of EEEV is suppohadimood svamps from November to
May each year through the interaction of resident andgrant wild birds andCuliseta melanurathe proven enzootic
EEEV vector. During drought years the dispersal of infected mosquitoes is limited by dry contentions and EE
transmission remains focused in the swamps. During wet years infected mosquitoablar® disperse and initiate
secondary EEEV amplification foci in habitats adjacent tootiggnal swamp amplification sites. The transmission of
EEEV in these secondary amplification foci invetweltiple mosquito vectors (often called bridge vectpthat include
Anophelescrucians Culex nigripalpusCoquillettedia perturbandMansoniaspecies, and floodwatehedesspecies An
understanding of the relationship between rainfall, vector dispersal, and EEEV amplification allows usadyusBDI
data to track ground surface wetting as a predictor of mosquito movement, EEEV amplification, and diseas
transmission risk. The KBDI profiles from each dlie five Floridaregionsidentified in Figure 7are compared toan
ArboviralEpidemic Risk Mod¢hERM) for EEEMevelopedat the FMEL(Figure8). Analysis oftie EEEYAERMbegins on
November ' of each year and islightly different for each ofthe five Floridaregions(Panhandle North, Northeast,
Central,and South. Spatial and temporal differensein geographic and environmental conditions between thibse
regions accounts for the observed differences in the modélsiesepreliminary EEEVhodels will be adjustednd
modifiedasadditionaldataare collected and analyzeduring futureEEEV amjication and transmission seasons.

Current North Florida Assessment (KBDI) for EEEV:

The November and December, 2009 and Jantiayugh April20, 2010 KBDI data fdPanhandle, North, and
NortheastFlorida are presented iRigure 7 The KBDI dataere fit to the FMELAERMsfor these three regiongFigure
8, top three image}. The resultin@nalysisndicates that the northern half ofFloridawas extremely wet formuch of
the sixmonth periodfrom November 2009hroughApril 20,2010 Northern Floridawasextremely cold throughout the
2009/2010 winterseasonlimiting mosquito flight and likely reducing the winter amplification of EEEV. While the wet
conditions reported irthe northern half of rida may favor the amplification of EEEV, the celthter temperatures
limited its dispersal. The FloridaKBDI data foMay and Jun€2010 were not available for this updatalthough the
national KBDI data indicate th#te FloridaPanhandle and North Florideas wet (KBDI values of 4600) duringJune,
2010 These surface wetness conditions may favor the sporadic transmission of EEEV in the northern half of Floric
Seventeersporadic EEE horse cases have been report&6 florida Gunties so far in 2010The majority (10 of 17) of
these horse cases habeen reported in Central Floridaounties,well south of the normal EEEV transmission hot zone.
Reasons for thsouthern shiftof EEEV transmission in the early summer of 20&Mhot clear.The transmission of EEEV
to horses in central Floridindicates that amplification of EEEV has occurred and that infected mosquitaes
dispersed out of the hardwood swangmplificationsites

Current South Florida Assessment (KBDI) for EEEV:

The November and December, 2009 and Jantlaough April20, 2010 KBDdata forCentral andSouth Florida
are presented irFigure 7 These KBDI data have been fithie FMEL EEEMboviralEpidemic Risk Mode(Figure 8,
bottom two imageg. TheFloridaKBDI data foMay and June2010 were not available for this updatdthough the
national KBDI data indicate thdte Florida peninsulevaswet (KBDI values of 3&400) during June201Q These
surface wetness conditions may favor the continued sporadic transmission of EE&Mrial and &uth Florida Counties
during Jw and August, 2010.
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Three MonthPrecipitation ProbabilityForecast:

*Weather Outlook is provided by and used with the permission@éan LucshMeteorologistat the Florida Division of ForestryShould there be any questions,

please contacSeanLucshat luchss@doacs.state.fl.us

CURRENT CONDITIONS

A strong El Nifio persisted througie 2009/2010winter. In Florida the winter was wetter and cooler than
normal, as would be expectetringan El Nifio modeThough cooler, El Nifio winters do not generallpportthe
harsh freezesbserved irFloridathis year, gersistent and strongly negative Arctic Oscillation adlddrequent
invasions of cold arctic air into much of the United StairedudingFlorida. Drought conditions are naturrently
present in any part ofFloridadue to frequent and heavy rains§South Florida appears closer to a normal year than the
rest of the state thanks to a drier January but séfported at or above normal precipitatioduring the 2009/2010
winter.

THREE MONTHW Y- SEPTEMBER010Q PRECIPITATION PROBABILITY FORECAST

The current El Nifio is expected to gradually weakenpntay persist into the summeof 201Q As a resulbf the
weakening BNifio, the three monthprecipitationoutlook (July, Augustand Septembeéyfor the southeastern United
Statespredicts hat slightly abovenormal rainfall conditiongA)will persistin the southeastern coastal states.

B MEANS BELOMW

Figurel. TheNational Weather Service Climate Prediction Center T¥i#h PrecipitationOutlook. Themap contours show the
total probability (%) of twarecipitationcategories abovenormal (A)and belownormal (B). Forany point on the map, the sum of the probabilities these

two categories is 10094 he twocategories are definedy observations (n 30) made between 1971 ar2D00. The coldegdriest 15 years define categoBy

while the warmestwettest 15 years defe categoryA. When forecasters decide that one of the exteegategoriess likely to define local conditionthey

assign probabilities which exceed 50% to that categdrlyis means that th@robability of observing conditions definitige opposite ctegory makes upthe

remaining part of the total (100%)n regions where the forecasters have no indications favoring either A or B, the chance of these two caté&gobie sl
the region is labeled E€gual chances
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Peninsular
Modeled Water
Table Depth

® Reporting Stations (n = 589)

Figure 2. Modeled Water Table Depth calculation poin

located on a 0.125 degree resolution grid. Topographically

Based Hydrologynodel (Shaman et al. 200268 used to
simulate variations in water table depth a&ach ofthe 589

sites. Mean area water table depth provides an integrate
measure of near surface soil wetness condititingt are

inputted into a Geographical Information System based mc
to prodwethe FMEL Arboviral Epidenfisk Maps(Figure 5.

Figure 3. Weekly Modeled Water Table Depth (MWTD) values in Indian RiwatyJorthe SLE epidemic year
1977 (blue line)and 1990(green line) The FMEIArboviraIEpidemid?islkModeI values (highlighted in orange
are compared to redime WTD values collected throughout peninsular Florida. MWTD valuesthat fall
continuously within the shaded area through the Initial Dry Down (IDD) and Initial Wetting (IWET) phat
necessaryor the successfuhmplification ofSLEV and WN\Areaswhere MWTD data closefgllow the trends
of the firsttwo phases are considered at high risk mCAlarbovi,r_aI' transmission.The Secondary Dry Dow
(SDD) phase, circled in red, along with a Baaxy Wettinzg phaseare considered critical foePIDEMI@rboviral
transmission. The lastwo phases provideonditions conducivr a second round of amplification followed &
dispersabf virusout of the secondary amplification foci.
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Figure4. The currentModeled Water Table Depitrofile reported Figure 5. Map of peninsular Florida indicating, areas high risk
in peninsula FloridaAreashighlighted in orange have a deemter (highlighted in red) foarboviral (SLEE andWNV) amplification. The
table and reducedsurface water Areas highlighted in blue have high risk areas closely track the FME&iboviralEpidemic Risk Mode
shallow water tableandincreased surface water. shown inFigure6. Focalarboviraltransmission may occur in thes

high risk areas if bird and mosquitopopulations are present at
sufficientlevelsto supportarboviral amplification during the next
three months
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Peninsular Florida 2010 MWTD - 06/22/2010 (Week 25)
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Figure®6. The areragedweeklyMWTD valuesollected betweedanuary land June 22 2010for the four areasof elevated epidemic risk shownFigure 5 Thereaktime MWTD data
from each regiorwas comparedvith the FMELArboviralEpidemic Risk Model for SLEV generated from MWTD observations made in Indian River County during the 1977 ar
Louis encephalitis epidemics. Deviatioreaf-time MWTD data from the FMEArboviralEpidemic Risk Modeiayreduce the likelihood @LEV/WNV amplification and transmission
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Figure7. Averaged monthly KeeteByram Drought Index values (at @4m’ resolution) reported in Florida betwe®ovemberl, 2009 andApril 20,2010 The stae is divided int
five regionsPanhandleNorth, Northeast, Centrand South. ArboviralEpidemic Risk Modefor EEEWWave been developedt the FMELfor each of these regions and the curi
status of thesemodelsis depictedn Figure 8 TheKBDI datare not available for Florida after April $02010. Graphicsn this Figurawill be updated wherurrent KBDdlata becom
available.




