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ABSTRACT



Radiationgenerally istheemissionortransmissionof energywaves or particlesagro–climatologicalresearches.Thisresearchwascarriedoutatatropicallocation(Kwarastatepolytechnic)inIlorin,Kwarastate.TheinstrumentsusedforthisresearcharePhotometerandPsychrometer.Themeasurementsweretakenforaperiodoftwoweeks(10th–23rdMay,2025).Thedatawererecordedatevery30minutesandwerereducedtohourlymeasurement.Fortheperiodunderconsideration,thehighestvalueofultravioletradiationforthisresearchis250Wm-2.Theparametricequationobtaininthisresearchwasfoundtobe:UVp=-1.737(DTp)+75.686.
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CHAPTERONE
1.0	INTRODUCTION
1.1	GENERALBACKGROUND
Radiation istheemissionortransmissionof energy intheformof waves or particles throughspaceorthroughamaterialmedium.Ultraviolet(UV)radiationisaformofelectromagneticradiationthatcomesfromthesunandman-madesourcesliketanningbedsandweldingtorches(Weisstein,2014).
Ultraviolet(UV)radiationissimilartovisiblelightinallphysicalaspects,exceptthatitdoesnotenableustoseethings.Thelightthatenablesustoseethingsisreferredtoasvisiblelightandiscomposedofthecolorsweseeinarainbow.Theultravioletregionstartsrightafterthevioletendoftherainbow.Inscientificterms,UVradiationiselectromagneticradiationjustlikevisiblelight,radarsignalsandradiobroadcastsignals.Electromagneticradiationistransmittedintheformofwaves.Thewavescanbedescribedbytheirwavelengthorfrequencyandtheiramplitude(thestrengthorintensityofthewave).Wavelengthisthelengthofonecompletewavecycle.ForradiationintheUVregionofthespectrum,wavelengthsaremeasuredinnanometers(nm),where1nm=onemillionthofamillimeter(Jemaletal.,2010).
Differentwavelengthsofelectromagneticradiationcausedifferenttypesofeffectsonpeople.Forexample,gammaraysareusedincancertherapytokillcancerouscellsandinfraredlightcanbeusedtokeepyouwarm.
UVradiationhasshorterwavelengths(higherfrequencies)comparedtovisiblelightbuthavelongerwavelengths(lowerfrequencies)comparedtoX-rays(Bellenir,2007).
1.2	RelevanceofUltravioletRadiation
Ultraviolet,ofwavelengthsfrom10 nmto125 nm,ionizesairmolecules,causingittobestronglyabsorbedbyairandbyozone(O3)inparticular.IonizingUVthereforedoesnotpenetrateEarth'satmospheretoasignificantdegree,andissometimesreferredtoas vacuumultraviolet.Althoughpresentinspace,thispartoftheUVspectrumisnotofbiologicalimportance,becauseitdoesnotreachlivingorganismsonEarth(Bellenir,2007).
Thereisazoneoftheatmosphereinwhichozoneabsorbssome98%ofnon-ionizingbutdangerousUV-CandUV-B.Thisso-called ozonelayer startsatabout20miles(32 km)andextendsupward.Someoftheultravioletspectrumthatdoesreachthegroundisnon-ionizing,butisstillbiologicallyhazardousduetotheabilityofsinglephotonsofthisenergytocauseelectronicexcitationinbiologicalmolecules,andthusdamagethembymeansofunwantedreactions(Bellenir,2007).
1.3	DEWPOINTTEMPERATURE
Dewpointtemperature(DPT)isaweatherconditionthathappenswhentheairisfullysaturatedwithwatervaporandthenumberofwatermoleculesevaporatingfromanysurfaceisinequilibriumwiththenumberofmoleculescondensing(Ben-Asheretal.,2010).FluctuationsofDPTincombinationwithotherweatherparametershavearemarkablepotentialimpactonregionalagriculture,watersupplies,andhumanwell-being.Inaddition,itservesasanessentialvariabletomodelprecipitationandfrostprocesses.
Further,DPTalsoinfluencescropyieldsbythespreadofmanypathogensthroughfreemoisture.Nevertheless,aslowrateofdropinthedewpointtemperatureresultsinevaporativecoolingand,conversely,ariseinDPTintensifiestheimpactsofheatwavesontheenvironment(Ben-Asheretal.,2010).
1.4	STATEMENTOFPROBLEM
	UltravioletRadiationisthatportionofthe electromagneticspectrum extendingfromthe violet,orshort-wavelength,endofthevisible light rangetothe X-ray region.
	Ultraviolet(UV)radiationisundetectablebythe humaneye,although,whenitfallsoncertainmaterials,itmaycausethemto fluorescei.e.,emit electromagneticradiation oflowerenergy,suchasvisiblelight.Many insects,however,areabletoseeultravioletradiation.Itishowevernecessarytoobtaintheultravioletradiationfromroutinemeasurementasitinvolveschangesinthedewpointtemperature.Thisstudy,therefore,intendstoobtainultravioletradiationfromvaluesofdewpointtemperaturemeasured.
1.5	OBJECTIVESOFTHERESEARCH
	TheSpecificobjectivesoftheresearchareto:
i. Measureultravioletradiationanddewpointtemperature
ii. Observethediurnalvariationofmeasureultravioletradiationanddewpointtemperature
iii. Obtainaparametricequationofultravioletradiationfromdewpointtemperature
iv. Validatetheparametricequationobtainedin(iii)above.
1.6	JUSTIFICATIONFORTHERESEARCH
Estimationofultravioletradiationfromdewpointtemperaturesuchaswehaveinthisstudyisveryusefulinestimatingultravioletradiationwithoutnecessarilypassingthroughtheexperimentalwaysofmeasuringtheultravioletradiation.
1.7	EXPECTEDCONTRIBUTIONTOKNOWLEDGE
Theresultsofthisstudywillprovideempiricalrelationshipsthatcanbeusefultodetermineultravioletradiationfromtheroutinelymeasureddewpointtemperaturedata.Thisdirectlyaffectsevapotranspirationandwillbeusefultoagro-meteorologist,climatemodelingandwaterresourcesmanagement.


CHAPTERTWO
LITERATUREREVIEW
ExposuretoUVRisnotalwaysconsideredbad.Infact,UVRhasbeenfoundtobeparticularlyhelpfulintreatingvitaminDdeficiency,seasonalaffectivedisorders,psoriasis,sarcoidosis,mycosisfungoides,andnumerousothercutaneousconditions(Gleesonetal.,2011).
Anexampleistheformationof pyrimidinedimers inDNA,whichbeginsatwavelengthsbelow365 nm(3.4eV),whichiswellbelowionizationenergy.Thispropertygivestheultravioletspectrumsomeofthedangersofionizingradiationinbiologicalsystemswithoutactualionizationoccurring.Incontrast,visiblelightandlonger-wavelengthelectromagneticradiation,suchasinfrared,microwaves,andradiowaves,consistsofphotonswithtoolittleenergytocausedamagingmolecularexcitation,andthusthisradiationisfarlesshazardousperunitofenergy(Gleesonetal.,2011).
VitaminDisimportantforcalciumabsorptionfromtheintestinaltracttohelpmaintainstrongbones.VitaminDhastogothroughaseriesofstepstobecomeactivatedandusefulwithinthebody.Withintheepidermis,7-dehydrocholesterolisconvertedtovitaminD(cholecalciferol)byUVBlight.Thenthroughaseriesofstepsintheliverandkidneys,vitaminD'sactivatedcomponent1,25dihydroxyvitaminD3 stimulatesintestinalabsorptionofcalcium.ShortandlimitedsolarexposureisusuallysufficienttomaintainadequatevitaminDlevels.TheelderlyandyoungchildrenaretheoneswhoareparticularlysusceptibletovitaminDdeficiency.VitaminDdeficiencycanleadtoricketsinchildren,osteomalaciainadults,osteopenia/osteoporosis,andfacturesintheelderly.TheInstituteofMedicinerecommendsthefollowingvitaminDallowances:400IUfor0to12months,600IUfor1to70years,and800IUforgreaterthan70years(IOM,2011).
Lighttherapyisaninexpensivetreatmentandcanbebeneficialintreatingcertaindiseases.TheuseofUVRinthetreatmentofsomepatientswithseasonalaffectivedisordershasbeensuccessful.Infact,ameta-analysisofrandomizedtrialsfoundthatbrightlightanddawnstimulationtherapiesreducetheseverityofdepressioninpatientswithseasonalaffectivedisorder. Additionally,difficult-to-treatpsoriasispatientssometimesfindreliefwithUVR.ItisthoughtthatUVRhasbothantproliferativeandanti-inflammatoryeffectsthroughdownregulationofT-cellresponsetoantigens.StudieshavealsoshownimprovementofthecutaneouseffectsofsarcoidosiswithUVA-1lightandtopicalpsoralenplusUVA(PUVA)therapy. PUVAandnarrowbandUVBhasbeenshowntoinduceandmaintainremissionsofmycosisfungoides(Querfeldetal.,2005).
Thenegativeeffectsofthesunhavebeendocumentedintheliterature.Chronicsunexposurecreatesprematurecutaneousaging,decreasesimmuneresponsetoenvironmentalpathogens,andincreasestheriskfordevelopingpremalignantandmalignantneoplasms.Onthemolecularlevel,exposuretoUVradiationcanresultinacovalentjoiningofpyrimidine(usuallythymine)dimers.Ifdeoxyribonucleicacid(DNA)repairmechanisms,suchasnucleotideexcisionrepair,baseexcisionrepair,ormismatchrepairgenes,donotrecognizedimers,themutationsgouncorrectedtothecellcycle.Whenmutatedgenesreachthecellcycle,ifnotrepairedbytheinductionofthep53pathway,aseriesofchangescanresultinmalignanttransformationandimmunosuppression(Matsumura,2004).
UV-inducedimmunosuppressioncontributestoskincancerduetodamagetoDNAandinhibitionofprotectivemechanismwithintheskin.Acommontypeofsun-relatedskindamageisactinickeratosis(AK).Age,Fitzpatrickskintype1or2,andUVlightarethemajorriskfactorsfordevelopingAK. MostAKsdonotprogressintoinvasivesquamouscellcarcinoma(SCC),buttheriskisstillpresent.TheriskofmalignanttransformationofanAKtoSCCwithinoneyearisapproximately1in1,000. However,approximately60percentofinvasiveSCCsoftheskinprobablyarisefromAKs. Ifnottreatedorprotectedagainstadditionalsundamage,AKsmayeventuallyprogresstoinvasiveSCC.AvoidingsunexposureanddailyapplicationofsunscreenstatisticallydecreasesthenumberofAKs(Nayloretal.,1995).
Thedewpointisthattemperaturebelowwhichthewatervaporinabodyofaircannotallremainvapor.Whenabodyofairiscooledtoitsdewpointorbelow,somefractionofitswatervaporshiftsfromgaseoustoliquidphasetoformfogorclouddroplets.Ifasmoothsurfaceisavailable,vaporcondensesdirectlyontoitasdropsofwater(dew).Thedewpointofabodyofairdependsonitswatervaporcontentandpressure.Increasingthefractionofwatervaporinair(i.e.,its relativehumidity)raisesitsdewpoint;thewatermoleculesaremorecrowdedinhumidairandthusmorelikelytocoalesceintoaliquidevenatarelativelywarmtemperature.Decreasingthepressureofairlowersitsdewpoint;loweringpressure(atconstanttemperature)increasestheaveragedistancebetweenmoleculesandmakeswatervaporlesslikelytocoalesce(Ahmadetal.,2017).
Ifthedewpointofabodyofairisbelow32°F(0°C),itswatervaporwillprecipitatenotasliquidwaterbutasice.Inthiscase,thedewpointistermedthefrostpoint.
Airatgroundleveloftendepositsdewonobjectsatnightasitcools.Inthiscase,thedewpointoftheairremainsapproximatelyconstantwhileitstemperaturedrops.Whenthedewpointisreached,dewforms.Groundmistandfogmayalsoformundertheseconditions(Ahmadetal.,2017).
Thedewpointcanbemeasuredusinganinstrumentcalledadew-pointhygrometer.Inventedin1751,thisconsistsessentiallyofaglasswithathermometerinserted.Theglassisfilledwithicewaterandstirred.Asthetemperatureoftheglassdrops,theairincontactwithitischilled;whenitreachesitsdewpoint,watercondensesontheglass.Thetemperatureatwhichcondensationoccursgivesthedewpointofthesurroundingair.
Dewpointtemperatureisthetemperatureatwhichwatervaporintheairwillcondenseintodew,frost,orwaterdropletsgivenaconstantairpressure.Itcanbedefinedalternatelyasthetemperatureatwhichthesaturationvaporpressureandactualvaporpressureareequal.Dewpointtemperaturetogetherwithrelativehumiditycanbeusedtodeterminethemoisturecontentintheair.Adewpointtemperaturebelow0°Cisreferredtoasthefrostpointbecausefrostisproducedwhentheaircoolstothattemperature.
Oneoftheearliestclimatologicalstudiesondew-pointtemperatureswasdonebyThestudywasbaseduponobservationsthroughoutthecontiguousUnitedStateswithapproximately200stationsusingpsychometricsummariesavailablefrom1949-1960.
Dewpointtemperature(DPT)playsanimportantroleinthewatercyclebetweentheairandlandsurface,especiallyinarid/semi-aridareas,whiledewhassignificanteffectsontheecologicalsystem(Monteith,1957).Researchhasshownthatdewpointisamajorfactorthataffectsvegetationwater-useefficiency,withasignificantcontributiontotheplant’swatereconomy(Ben-Asheretal.,2010).(WangandZhang,2011)havereportedthatconsiderabledewfallexistsinaridandsemi-aridareas;themeandailydewfallcanexceed0.1mm.Thus,dewfallisamajorwatersourceforvegetationsurvival(Zhangetal.,2007),andinseveralcases,theamountofdewfallcanexceedthatofrainfallduringthesametimeperiod(Maleketal.,1999).
Generalaviationpilotsusedewpointdatatocalculatethelikelihoodofcarburetoricingandfog
Thehydrocarbondewpointisoftenconsideredtobethemostimportantfactorwhenperforminganytypeofgassampling.Inthesimplestterms,hydrocarbondewpointisthepointatwhichthegascomponentsbegintochangephasefromgastoliquid.Whenphasechangeoccurs,certaincomponentsofthegasstreamdropoutandformliquidstherebymakinganaccurategassampleimpossibletoobtain(James,2019).
Dewpointtemperatureisagoodestimateofnear-surfacehumidityandcanaffectthestomataclosureinplants,wheretheproductivityoftheplantscanbereducedbylowhumidity.Dewcanbeessentialtoplantsurvival,especiallyinaridregionsthatinfrequentlyhaverainfall(AgamandBerliner,2006).Manyagronomical,ecological,hydrological,andclimatologicalmodelsrequiredewpointtemperatureasaninputtoestimateevapotranspiration.Dewpointtemperaturemaybeusedincalculatingactualvaporpressureorestimatingrelativehumidity.Dewpointtemperaturecoupledwithwet-bulbtemperaturecanbeusedtocalculatecriticaldamageairtemperature,allowingproducerstorespondtopotentialfroststhatmaydamagecrops.Duringasummerheatwaveinof1995intheMidwesternUnitedStates,over1000peoplediedduetoacombinationofhighairtemperaturesandhighdewpointtemperature.
Zhangetal.,2003suggestedthatthephenomenonof“waterrespiration”fromsurfacesoilmayoccurinextremelyaridregions,withcondensationduringthenightandevaporationduringtheday.Inaridandsemi-aridregions,dewcollectionfunctionsasasupplementarywatersource.Theamountofdewfallhasbeenreportedunderdifferentclimateconditions.Forinstance,dewfallof0.086mmforadaywasobtainedwithlargedewcollectorsinIndia(Sharanetal.,2007),anddewfallintropicalandMediterraneanclimateswasrecordedat0.1mmand0.17mmrespectively
TheearliestrecordedcarefulmeasurementsofthedewpointthatIcouldfindweremadebyDalton(1802),whowasinterestedinunderstandingtheprocessofevaporationofliquidwaterintomoistair.Hesuspectedthattherateofevaporationdependedonthetemperature,whichdeterminestheequilibriumvaporpressureoftheliquidwater,aswellasthemoisturecontentoftheambientair(whichhecalledthe"forceoftheaqueousatmosphere").Toquantifythismoisturecontent,hefilledaglasswithcoldspringwaterandwatchedtoseeifdewformedontheoutside.Ifso,hepouredoutthewater,letitwarmupabit,driedofftheglass,andpouredthewaterbackin,repeatingthisuntilthefirsttimethatdewdidnotform;measuringthetemperatureofthewaterintheglassgavehimthedewpoint(Daltoncalledthisthe“condensationpoint").



CHAPTERTHREE:
3.0	THEORETICALBACKGROUND
3.1	ULTRAVIOLETRADIATION
Radiationisoftencategorizedaseither ionizingeVionize, electrons or positronsphotons
Othersourcesinclude X-raysradiographymuons, mesonsneutronsKricker,2001).
Theword"radiation"arisesfromthephenomenonofwaves radiating (i.e.,travelingoutwardinalldirections)fromasource.Thisaspectleadstoasystemof measurementsandphysicalunits thatareapplicabletoalltypesofradiation.Becausesuchradiationexpandsasitpassesthroughspace,andasitsenergyisconserved(invacuum),theintensityofalltypesofradiationfroma pointsource followsan inverse-squarelaw inrelationtothedistancefromitssource.Likeanyideallaw,theinverse-squarelawapproximatesameasuredradiationintensitytotheextentthatthesourceapproximatesageometricpoint(ArmstrongandKricker,2001).
Gammarays,X-raysandthehigherenergyrangeofultravioletlightconstitutetheionizingpartofthe electromagneticspectrum.Theword"ionize"referstothebreakingofoneormoreelectronsawayfromanatom,anactionthatrequirestherelativelyhighenergiesthattheseelectromagneticwavessupply.Furtherdownthespectrum,thenon-ionizinglowerenergiesofthelowerultravioletspectrumcannotionizeatoms,butcandisrupttheinter-atomicbondswhichformmolecules,therebybreakingdownmoleculesratherthanatoms;agoodexampleofthisis sunburnwavelengthheatfrequencies
Sourcesofultravioletradiation
SunlightisthegreatestsourceofUVradiation.Man-madeultravioletsourcesincludeseveraltypesofUVlamps,arcwelding,andmercuryvapourlamps.
UVradiationiswidelyusedinindustrialprocessesandinmedicalanddentalpracticesforavarietyofpurposes,suchaskillingbacteria,creatingfluorescenteffects,curinginksandresins,phototherapyandsuntanning.DifferentUVwavelengthsandintensitiesareusedfordifferentpurposes(Gelleretal.,2002).
HealtheffectsofexposuretoUVradiation
SomeUVexposureisessentialforgoodhealth.ItstimulatesvitaminDproductioninthebody.Inmedicalpractice,oneexampleisUVlampscanbeusedfortreatingpsoriasis(aconditioncausingitchy,scalyredpatchesontheskin).
Excessiveexposuretoultravioletradiationisassociatedwithdifferenttypesofskincancer,sunburn,acceleratedskinaging,aswellascataractsandothereyediseases.Theseverityoftheeffectdependsonthewavelength,intensity,anddurationofexposure(Gelleretal.,2002).
Effectontheskin
TheshortwaveUVradiation(UV-C)posesthemaximumrisk.ThesunemitsUV-Cbutitisabsorbedintheozonelayeroftheatmospherebeforereachingtheearth.Therefore,UV-Cfromthesundoesnotaffectpeople.Someman-madeUVsourcesalsoemitUV-C.However,theregulationsconcerningsuchsourcesrestricttheUV-CintensitytoaminimallevelandmayhaverequirementstoinstallspecialguardsorshieldsandinterlockstopreventexposuretotheUV(Gelleretal.,2002).
ThemediumwaveUV(UV-B)causesskinburns,erythema(reddeningoftheskin)anddarkeningoftheskin.Prolongedexposuresincreasetheriskofskincancer(Gelleretal.,2002).
Effectontheeyes
TheeyesareparticularlysensitivetoUVradiation.Evenashortexposureofafewsecondscanresultinapainful,buttemporaryconditionknownasphotokeratitisandconjunctivitis.Photokeratitisisapainfulconditioncausedbytheinflammationofthecorneaoftheeye.Theeyewatersandvisionisblurred.Conjunctivitisistheinflammationoftheconjunctiva(themembranethatcoverstheinsideoftheeyelidsandthesclera,thewhitepartoftheeyeball);whichbecomesswollenandproducesawaterydischarge.Itcausesdiscomfortratherthanpainanddoesnotusuallyaffectvision(Jemaletal.,2010).
HowdoyouprotectyourselffromUVRadiation
UVradiationisinvisibleandthereforedoesnotstimulatethenaturaldefensesoftheeyes.WorkersmustuseeyeandskinprotectionwhileworkingwithUVradiationsourceswhichpresentthepotentialofeyeharmfulexposure.TheselectionofeyeprotectiondependsonthetypeandintensityoftheUVsource.FormoreinformationconsultCSAStandard(CAN/CSA-Z94.32015)EyeandFaceProtectors.UVradiationiseasilyabsorbedinavarietyofmaterials.Shieldingisusuallyeasytodesign.MercurylampsandmetalhalidelampshaveanouterglasscovertostopUVradiation,andaredesignedsuchthatiftheouterglassisbroken,thelampceasestofunction(Jemal etal.,2010).
3.2	DEWPOINTTEMPERATURE(DPT)
Dewpointisthetemperatureatwhichairmustbecooledtobecomesaturatedwithwatervapor.Therefore,dewpointisthetemperatureatwhichthemoisture(watervapor)intheairbeginstocondense.Thewarmertheairis,themoremoistureitcanhold(McHughetal.,2015).
Dewpointtemperature(DPT)hasseveralcharacteristicsrelatedwithatmosphericfeatures.Forinstance,semi-aridenvironmentssometimesexperiencenegativedewpoints,whenairtemperaturesarebetween50–600Fwiththerelativehumiditylevelsdroppingbelow10%(McHughetal.,2015).Ontheotherhand,dewpointvaluesintherangeof13–200Farecriticalandleadtocoldnightswithpossibledifficultyinkeepingroomtemperaturesabovecriticallevels.Airholdsverylittlemoisturewhenthedewpointisbelowzero.Indryseasons,dewfallanddirectwatervaporadsorptionarethemainmechanismsthataddwatertothesoil(AgamandBerliner,2006).Dewrechargesthesoilmoistureinadditiontolimitingevaporationfromsoilsurfaceduringthetimeofdewfall.
Increasingthebarometricpressureincreasesthedewpoint.Thismeansthat,ifthepressureincreases,themassofwatervaporintheairmustbereducedinordertomaintainthesamedewpoint.Forexample,considerNewYork(33 ftor10 melevation)andDenver).
Thedewpointcanbemeasuredusingadew-pointhygrometer.Thisinstrument,inventedin1751,consistsessentiallyofaglasswithathermometerinserted.Theglassisfilledwithicewaterandstirred.Asthetemperatureoftheglassdrops,theairincontactwithitischilled;whenitreachesitsdewpoint,watercondensesontheglass.Thetemperatureatwhichcondensationoccursisrecordedasthedewpointofthesurroundingair.Becausewatervaporisthestrongestcontributiontothegreenhouseeffect,anychangesindew-pointtemperatureswouldhaveimportantimplicationsforclimatechange.Dew-pointtemperaturewaschosenbecauseitappearstobeamoreaccurateparameterformeasuringhumidityandhasbeenusedmoreofteninstudiesofclimate(Robinson,1998).Dataarealsomorereadilyavailableasmostweatherstationsrecorddew-pointtemperatureshourly.
Generally,acrosstheUnitedStates,Tdalongwithspecifichumidityhavesimilarspatialandtemporalpatterns,increasingmoreovernightthanduringthedaytime(GaffenandRoss,1999).However,foundthatdiurnalvariationsofTdhavelittlehour-to-hourvariationovernightandfoundaslightincreaseinthehoursfollowingsunsetthendecreasingtowardssunset.Infact,itwasfoundthatduringthewarmerseasonstheoppositewastrueandthedaytimedewpointsincreasedatagreaterratethanovernightdew-pointtemperaturesacrosstheUnitedStatesandCanada(Schwartzmanetal.,1998).
Inaruralsettingthereisverticalmixingandmorningdewevaporates,whichraisesthedewpointsatsunrise.Inanurbansetting,thereislessverticalmixingandthedew-pointdiurnalminimumoccursatornearsunset(Schwartzmanetal.,1998).
Itcannotbeassumedthattherecordsatthestationsarecompletelyuniform.Astimegoeson,technologychangesandsodoinstrumentsmeasuringTd.Intheearly1950s,theNationalWeatherServicecalculatedTdbasedondryandwetbulbtemperatureobservationsfromslingpsychrometers.Thedialhygrothermometerwasintroducedinthe60s.Anupdatedversionwaslaterintroduced,andthemostcommonsensorusedbytheNWSistheHO-83.Itisalsoplausiblethattheinstrumentaleffectscouldhaveresultedina1.8°Fincreaseindewpointsoverthe44-yearperiod(Robinson,2000).
Overall,therewasageneralincreaseof0.9°Fper100yearsindewpointsovermostofthecountry,withthemostdramaticincreasesoccurringoverthespringandfall(Robinson,2000).Thedewpointofabodyofairisbelow32°F(0°C),itswatervaporwillprecipitatenotasliquidwaterbutasice.Inthiscase,thedewpointistermedthefrostpoint.
3.3	ESTIMATIONFORUVP
Inthisresearch,estimatedistestedagainstthemeasureddataset.Thisissubjectedtothesameinputdatasets.
3.3.1	EQUATIONFORULTRAVIOLETRADIATIONDETERMINATION
	Thelinearregressionequation,whichestimatesultravioletradiationfromdewpointtemperaturemeasurements,isformulatedasfollow:
UVp=a(DPT)+b.
Where,UVPistheestimatedultravioletradiation,aistheslope,DTPisthedewpointtemperatureandbistheintercept.
Theparametersofthelinearregressionequation()wereobtainedfromcalibration.[image: ]a and b
3.4STATISTICALANALYSIS		
Theperformanceoftheparameterizedapproachwastestedstatisticallybycalculatingthemeanbiaserror(MBE)androotmeansquareerror(RMSE).Theseindicatorsaredefinedrespectivelyas:
		
P=4531.4,M=4890,n=96
MBE=
MBE=-3.12
		
RMSE=
RMSE=16.8
Where,UVpandUVmaretheparameterizedandthemeasuredmeanvaluesofultravioletradiationrespectively,andnisthetotalnumberofobservations.
Ingeneral,alowRMSEandMBEaredesirablewhilepositiveMBEshowsoverestimationandanegativeMBEindicatesunderestimation.


CHAPTERFOUR:	
METHODOLOGY
Thisresearchworkwascarriedoutatatropicallocation(Kwarastatepolytechnic)inIlorin,KwaraState.TheinstrumentsusedforthisresearcharePhotometerandPsychrometer.Themeasurementsweretakenforaperiodoftwoweeks(10th–23rdMay,2025).Thedatawererecordedatevery30minutesandwerereducedtohourlymeasurement.
Thereduceddata(hourly)wasplottedagainstlocalstandardtimetoshowthediurnalvariationofthemeasureddata.
4.1	PRE-FIELDEXPERIMENTALWORK
INSTALLATIONOFTHEPHOTOMETERANDTHERMOMETER
WeinstalledPhotometerandPsychrometer,weadheretotheinstructionsbelowtotestthePhotometerandPsychrometerfunction
1. Weinsertedthebattery
2. WeconnectedthePhotometerandPsychrometertotheappropriateconnectoronthejunctionbox.
3. Wecheckedtheiraltitudeusage,tomakesureitworksperfectlyinthelocation.
4. WemounteditwiththePhotometerandPsychrometerhavingasolarpanelinit.
5. Weusedanironrodtomountit,therodisof5meterlength.
6. WemountedthePhotometerandPsychrometerwhichconsistofsolarpanelatthetopmountingstage.
7. ThenweconnectedthedataWeatherSmartDataloggertoapersonalcomputer(PC).

CHOOSINGTHEBESTPHOTOMETERANDTHERMOMETERLOCATION
WeusedthefollowingguidelinetodeterminethebestlocationforPhotometerandPsychrometer.
1. WeinstalledthePhotometerandPsychrometerinalocationwherewindflowisunobstructedbytressandnearbybuildings.
2. ForthemostaccuratereadingsthePhotometerandPsychrometershouldbemountedatleast4feet(1.2m)abovetheroofline.
3. WedidthisbymountingthePhotometerandPsychrometeronametalrodofshout4feet(1.2)abovetheroofline.
4. Wemakesurethemetalrodisproperlygrounded.
4.2	SITEDESCRIPTION
Thisresearchwascarriedoutinsidephysicslaboratory,KwaraStatePolytechnic,Ilorin,KwaraState.
KwaraStatePolytechnichasbeeninoperationsince1973withfocusontechnologicalandentrepreneurshipskills.ItislocatedinIlorin,thecapitalofKwarastate.Kwarastatepolytechnicstartedwith110pioneeringstudentsanditofferNationalDiplomaandHigherNationalDiplomaincoursesatundergraduatelevels.
KwarastatepolytechnicisaNigeriaTertiaryInstitutionthatwasestablishedin1973bythemilitaryGovernorofKwarastatecol.DavidBamigboyeafterthedecisionofestablishingapolytechnicinKwarastatewasannouncedin1971.
Thelatitudeofkwarastateis8.98480Nwhilethelongitudeis4.56240E.Thelatitudeandlongitudecanbemappedtoclosestaddressofkwara,Nigeria.
Kwarastateislocatedinsub-locality,locality,district,kwarastateofNigeriacountry(FederalRepublicofNigeriaPopulationcensus,2006).	
4.3	FIELDMEASUREMENTS
ThePhotometerandPsychrometerwasmounted.Weusedmeasuringtapetomeasured5.2mpoleabovegroundlevelinKwarastatepolytechnic,Ilorin,Kwarastate.	
4.4	PHOTOMETERANDPSYCHROMETER
	TheprobeorinstrumentsusedforthisresearcharePhotometerandPsychrometer.Thebelowimagerepresentstheprobe.
[image: ]
Figure4.1:DiagramillustrationofaPhotometer(wikipedia.com).
4.5	DATAACQUISITIONANDREDUCTION
	ThisresearchwascarriedoutatatropicallocationinIlorin,KwaraState.Themeasurementsweretakenfortwoweek(10th–23rdMay,2025).Thedatawererecordedevery30minutesandwerereducedtohourlymeasurements.
	Custom-builtsoftwarefortheoperation,acquisition,andpre-processingoftherawdatawasused(WeatherSmart,2017).Inthissoftware,thefollowingparameterswereconfigured:samplingtime,averagetime,anddatastorage.	
4.5.1	DATALOGGINGOFTHESAMPLEDATA	
Inthisproject,theacquisitionofthedatawasachievedbyusingWeatherSmartdataloggersystems(measurementandcontrolmodule).AnRS232connectiontothecomputerforcommunicationpurposeswasachievedbyusingaUSBcable.Thedataloggeriswirelesslyconnectedtoallthesensingelementstherebyacceptingtheirrespectivesignals.
Thetransducerssignalswerethensampled,digitizedandstoredintheinternal/expandedmemory.ThedatawhichwerecollatedinASCIIformatwerethenreducedusingadatareductionprogram,MicroCalOrigin7.1Version.Allthesensorsusedwassampledevery30minutesbutlaterreducedtohourlydata.Theradiationmeasuringinstrumentsweresampledat10Hz,andsubsequentlyaveragedtoproducehourlydatastatisticsforthesurfaceradiationfluxes.


4.5.2	PRE-PROCESSINGOFTHERAWDATA
Thedataprocessingandpresentationpackage,MicroCalOrigin7.1Versionhasbeenusedfornecessarycomputationsanddatareduction.Aftereliminationofspuriousdatavaluesandthedatato30minutes,datawerethenreducedtohourlydataaverages.ThedatathereafterwereimportedintotheMicroCaloriginversion7.1newworksheetandagraphicalpresentationofthediurnalvariabilityofthemeasuredparameterswasproduced.























CHAPTERFIVE
RESULTSANDDISCUSSION
	ThisstudyisaimedatparameterizingUltravioletRadiationfromDewPointTemperature.ThepredictionofUltravioletRadiationfromDewPointTemperatureatatropicallocationwasobtainedasdatasetsfromthefieldexperimentalmeasurementatIlorin,theKwaraStatecapital.Thefieldexperimentwascarriedoutfrom10th–23rdMay,2025.
5.1	DIURNALVARIATIONOFULTRAVIOLETRADIATIONANDDEWPOINTTEMPERATURE
Forday1,theresultshowsanincreaseinthereadingofUltravioletradiation,about0to100hours,whichisthehighestvalueorreadingforUltravioletradiationfortheday(230mW/m2).Itthenfallssharplyfrom600to750hours.Therewasaconstantreadingfromabout760to2300hours,beforeitfinallyincreasedatabout2400hours.ThediurnalvariationofboththeUltravioletRadiationandDewPointTemperatureonthisdaywasdepictedinFigure5.1.
Forday2,theresultshowsanincreaseinthereadingofUltravioletradiation,about0to200hours,whichisthehighestvalueorreadingforUltravioletradiationfortheday(250mW/m2).Itthenfallssharplyfrom550to800hours.Therewasaconstantreadingfromabout810to2200hours,beforeitfinallyincreasedatabout2450hours.ThediurnalvariationofboththeUltravioletRadiationandDewPointTemperatureonthisdaywasdepictedinFigure5.2.
Forday3,theresultshowsanincreaseinthereadingofUltravioletradiationabout0to500hours,whichisthehighestvalueorreadingforUltravioletradiationfortheday(225mW/m2).Itthenfallssharplyfrom550to750hours.Therewasaconstantreadingfromabout750to2300hours,beforeitfinallyincreasesatabout2400hour.ThediurnalvariationofboththeUltravioletRadiationandDewPointTemperatureonthisdaywasdepictedinFigure5.3.
Forday4,theresultshowsanincreaseinthereadingofUltravioletRadiationmeasuredandUltravioletRadiationpredictedabout0to200hourswhichisthehighestvalueorreadingforUltravioletradiationfortheday(250mW/m2)forUltravioletradiationmeasured.Itthenfallssharplyfrom500to850hours.Therewasaconstantreadingfromabout850to2400hours,beforeitfinallyincreasesatabout2450hour.ThediurnalvariationofboththeUltravioletRadiationmeasuredandUltravioletRadiationpredictedonthisdaywasdepictedinFigure5.4.
Forday5,theresultshowsincreaseinthereadingofUltravioletRadiationmeasuredandUltravioletRadiationpredictedabout0to200hourswhichisthehighestvalueorreadingforUltravioletradiationfortheday(225mW/m2)forUltravioletradiationmeasured.Itthenfallssharplyfrom500to850hours.Therewasaconstantreadingfromabout850to2400hours,beforeitfinallyincreasesatabout2450hour.ThediurnalvariationofboththeUltravioletRadiationmeasuredandUltravioletRadiationpredictedonthisdaywasdepictedinFigure5.5.
Forday6,theresultshowsincreaseinthereadingofUltravioletRadiationmeasuredandUltravioletRadiationpredictedabout0to250hourswhichisthehighestvalueorreadingforUltravioletradiationfortheday(240mW/m2)forUltravioletradiationmeasured.Itthenfallssharplyfrom400to600hours.Therewasaconstantreadingfromabout650to2200hours,beforeitfinallyincreasesatabout2400hour.ThediurnalvariationofboththeUltravioletRadiationmeasuredandUltravioletRadiationpredictedonthisdaywasdepictedinFigure5.6.
Someofthedecreasesandincreasesinthereadingareasaresultoftheamountofinsolationreachingtheearthoneachday.
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Figure5.1:Diurnalvariationofultravioletradiationanddewpointtemperaturefor(DOY130).





[image: ]
Figure5.2:Diurnalvariationofultravioletradiationanddewpointtemperaturefor(DOY131).
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Figure5.3:Diurnalvariationofultravioletradiationanddewpointtemperaturefor(DOY132).
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Figure5.4:DiurnalvariationofPredictedandmeasuredUltraviolentRadiationfor(DOY135).
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Figure5.5:DiurnalvariationofPredictedandmeasuredUltraviolentRadiationfor(DOY136).
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Figure5.6:DiurnalvariationofPredictedandmeasuredUltraviolentRadiationfor(DOY137).



5.2	ESTIMATIONOFULTRAVIOLETRADIATIONANDDEWPOINTTEMPERATURE				
DataforUVRPareoftenneededinmicrometeorology,hence,therehavebeenmanypublicationsonhowtomeasureUVRPwithlesssensorsorhowtocorrelateitfromonlyfewmeasurements.
Inordertoevaluatetheeffectivenessofthetestedequation,theresultswerecomparedtothemeasureddatasetconsideringgraphicalandstatisticalmeansofevaluation.
Thelinearregressionequation,todetermineUltravioletRadiationandDewPointTemperaturemeasurementsisobtainedandgiven
UVR=a(DPT)+b
Where,istheestimatedrelativehumidity,aistheslopeandbisintercept.ThevaluesobtainedfromthecalibrationinFig5.7are-0.112respectively.
	Figure5.8,depictedthegraphofthemeasuredandtheestimatedultravioletradiation,
Conclusively,theparametersfoundfromthelinearregressionofthecalibrationdatasetgivesaslopeofandastheinterceptforthisresearch.








[image: ]


Figure5.7:Calibrationofthedatasetsforsomeselecteddaysbetween10th–23rdMay,2025.


[image: ]
Figure5.8:DiurnalvariationofPredictedandmeasuredUltraviolentRadiationfor(DOY121).

Table5.1:Parametersofthelinearregression(slopea,interceptbandcorrelationcoefficientr)aswellasstandarddeviationandcoefficientofdeterminationforthetestedestimatedwithrespecttothemeasuredvaluesfortheoveralldataset.
	Parameterization
	a
	b
	r
	SD
	r2

	Linearequation
	-1.737
	75.686
	-0.112
	0.334
	0.013







CHAPTERSIX:
SUMMARYANDCONCLUSIONS
ContinuousmeasurementsofUltravioletradiationandDewPointtemperatureatanexperimentalsite(0809’210N,04030’.500E)locatedattheKwaraStatePolytechnicIlorin,Nigeria,wascarriedoutbetween10th–23rdMay,2025.Usingthedirectmeasurementtechnique,thesedatasetswereusedtoinvestigatethediurnalvariationoftheUltravioletradiation,DewPointtemperatureandestimationofultravioletradiationfromDewPointtemperatureusinglinearregressionequation.
Fromcomparisonofthesimpleparametricrelationshipusedfortheultravioletradiationwiththemeasureddata,assessmentofthepredictedvaluewiththemeasuredvalueindicatedaremarkablyfairagreementwiththeestimationofUltravioletradiationfromDewPointtemperature.
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