
USEOFAMATHEMATICALMODELTOPREDICTLEVELSOFADULTCULEXPIPIENS

INTRODUCTIONCulexpipiensisoneoftheimportant
speciesofpestmosquitoesinAlamedaCountyTheprimary
sourceofthisspeciesduringthesummerandearlyfallisthe
catchbasinandstormdrainsystemsBecauseofthehighcosts
associatedwithphysicalcorrectionofthesourcestheDistrict
untilrecentlyreliedheavilyuponroutinechemicalapplica
tionstoprovidecontrolDillandRoberts1975Organophos
phateresistancewasdetectedinCulexpipiensin1974To
reduceinsecticidepressureonlyselectedcatchbasinsand
stormdrainsweretreatedwithoilGB1313intheyears1975
through1978

TOLERANCETHRESHOLDItwasexpectedthatthe
levelsofCulexpipienswouldincreaseabovethatoftheyears
priortotheselectivetreatmentprogramAtolerancethres
holdwasestablishedtobeusedasatreatmentguideline
Thetolerancethresholdwasbaseduponnumbersofservice
requestsbythepublicTheacceptablelevelofservicerequests
foranygivenmonthwasthenumberofrequeststhatcouldbe
properlyprocessedbyDistrictstaffTheselectivetreatment
programwouldbeconductedasplannedunlessthemosquitoes
reachedalevelabovetheestablishedtolerancethreshold

atwhichtimeemergencychemicalcontrolwouldbeapplied
tobringaboutthedesiredlevelofcontrol

TheproblemswithsuchaprogramareobviousOnewould
notknowifthetolerancethresholdisexceededuntilthetech

nicianshavemoreservicerequeststoprocessthantheycan
completeTheserequestswouldhavetobeignoredtoimple
menttherequiredemergencycontrolresultinginpoorpublic
relationsFinallytheemergencytreatmentofcatchbasinand
stormdrainsystemswouldnotimmediatelyreducethehigh
levelsofadultmosquitoesIdeallywhatwouldbeneededto
maketheprogramoperateeffectivelywouldbeanearlywarn
ingsystemthatwouldforecastlevelsofCulexpipiensandpre
dictifandwhentheywouldapproachthetolerancethreshold

MESSAGEOFPROPOSITION13Withthepassageof
Proposition13theDistrictsrevenuewascutbackby63in
thefiscalyear197879Programdecisionsweremadetoem
phasizephysicalandbiologicalmethodstocontroltheimport
antmosquitospeciesInthecaseofCulexpipienstreatment
ofallcatchbasinsandstormdrainswascurtaileduntilandun

lesstheyweredeterminedtoactuallybethecauseofservice
requestsDuetotherelativelylowlevelsofservicerequests
thatoccurredinthesummerandfallof1978chemicaltreat
mentsdroppedfarbelowpreviousyearsandthelevelsofadult
Culexpipiensrosedramaticallyasevidencedbylighttrapdata
BytheendofSeptemberthepopulationofCulexpipiens
reachedlevelsgreaterthantwiceashighasthepreviousyear
andthepopulationcurvehadfollowedaclassicalpatternof
exponentialgrowthduringthemonthsofJunethroughSep
temberFigure1
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PREDICTIVEMODELThepopulationcurvethatwasex
hibitedbytheuncontrolledpopulationofCulexpipiensbeing
obviouslyexponentialinnaturestronglysuggestedthatawell
knowndemographicequationmightassistinpredictingfuture
levelsofthepopulationClarkGeierHughesandMorris
1967Theequationisasfollows
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NtthenumbersofadultCulexpipiensaftertimetadults
trapnight

NothenumbersofadultCulexpipiensatthebeginning
k constantforgrowthratebirthratedeathrate
ethebaseofthenaturallogarithms

Bymakingthefollowingassumptionstheequationmaybe
usedtoassistinpredictinglevelsofadultCulexpipiens

1Thelighttrapsamplesadequatelyrepresenttherelative
densitiesofadultCulexpipiens

2Thereproductiverateandmovementsofthepopulationare
relativelyconsistentfromyeartoyear

3Naturalmortalityfactorsremainessentiallythesameeach
year

4Thecarryingcapacityofthestormdrainsandcatchbasins
isnotexceeded

5ThegreatestpreponderanceofthepopulationofCulex
pipiensproducedJunethroughOctoberisproducedfrom
catchbasinandstormdrainsystems

UTILITYOFTHEEQUATIONBysolvingforKduring
eachofthemonthsfromJunethroughSeptember1978arate
ofgrowthcanbeestablishedforeachmonthWhenalighttrap
indexforCulexpipiensisdeterminedinJuneof1979theseK
valuescanbeusedintheformulatopredicttheapproximate
levelsofthespeciesinthemonthsofJulyAugustandSep
temberIfpredictedlevelsexceedacceptablelevelsthetoler
ancethresholdapreventivechemicaltreatmentcanbemade
inadvanceofhighadultemergenceInordertopredict
whethertheforecastedlighttraplevelsexceedthetolerance
thresholdcorrelationsbetweenlighttrapandservicerequest
datamustbeestablishedThetreatmentdecisionofcourse
shouldbemadeinlightofotherinformationsuchaslarval
collectiondata

Thesimplicityoftheequationandtheadventofrelatively
inexpensivescientificcalculatorsandmicrocomputersmakes
themanipulationoftheequationquitesimpleForillustrative
purposesaprogramhasbeendevelopedforuseintheTRS80
microcomputersystemwithvideodisplayTheprogramrepre
sentspredictedmonthlylevelsofadultCulexpipiensbybar
graphsandgraphicallydepictswhetherornotthepredicted
levelsexceedanestablishedtolerancethreshold
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Figure1LighttrapdataindicatinglevelsofadultCulexpipiensinAlamedaCountyMosquitoAbatementDistrict

Thereliabilityoftheequationinthisapplicationhasnot
yetbeentestedContinuedeffortswillbemadetocorrelate
larvalcollectiondataservicerequestsandlighttrapdataItis
hopedthatasimilarpredictivemodelcanbeestablishedwith
larvaldatatofurtheraidinmakingtreatmentdecisions

SUMMARYANDCONCLUSIONSAcriticalneedexists

intheAlamedaCountyMosquitoAbatementDistricttore
ducechemicaltreatmentsofCulexpipiensTheneedstems
fromseverefinancialconstraintsandorganophosphateresist
anceRecentcutbacksinthetreatmentprogramhaveenabled
theDistricttodeterminethenaturalgrowthratesofCulex
pipiensproducedinstormdrainsandcatchbasinsAsimple
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mathematicalequationwillbeusedtopredictlevelsofadult
CulexpipienstoaidintreatmentdecisionsThereliabilityand
utilityofthemodelwillbefurthertested
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