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2othhaerosolshandhcloudshcausehahdirecthradiativehforcinghbyhscatteringhandh

absorbinghsolarhandh infraredhradiationFh2esideshthatéhaerosolshalsohhavehanh

indirecth effecth onh theh radiationh budgeth byh alteringh cloudh propertiesFh

Twomeyh firsth proposedh anh influenceh ofh aerosolsh onh theh cloudh albedoh byh

affectingh theh cloudh dropleth numberh concentrationh )Twomeyéh b3kkNFh

/urthermoreéh aerosolsh canh alterh theh cloudh lifetimeéh theh waterh contenth ofh

cloudsh andh theh dropleth sizeh distributionFh Theyh decreaseh theh precipitationh

efficiencyh ofh warmh cloudsh andh therebyh causeh anh indirecth radiativeh forcingh

associatedhwithhthehchangeshinhcloudhpropertiesFh

Thehaerosolhopticalhthicknessh ishanh integratedhvariablehthathcanhbehusedhtoh

determineh theh aerosolh directh radiativeh effectFh ;nh combinationh withh

microphysicalhcloudhpropertieséhtheirhindirectheffecthcanhbehestimatedFh

Motivationhandhintroduction ThehRemotehSensingh8evisionhaththehMaceh–eadhObservatory
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Yombinationhofhremotehsensinghandhgroundhbasedhinpsituhmeasurements

/romh toph toh bottom5h Liquidh waterh contentéh effectiveh radiush ofh theh
cloudh dropletséh cloudh dropleth numberh concentrationéh cloudh opticalh
depthhandhcloudhalbedohofhahwaterhcloudhbetweenhKBBhandhb1BBhmh
abovehgroundhlevelh)aglNhobservedhathMaceh–eadhonhbhOctoberh.BB3h
)marineh caseNFh 2lackh linesh areh verticallyh integratedh valuesh andh redh
linesharehthosehvalueshaveragedhoverhb9hpointsF

;nh totaléhbbkhcloudhcasesh )7b.BhdatahpointsNh fromhthehyearsh

.BB3h toh .BbTh wereh analysedFh 2ackptrajectoriesh revealedh T1h

continentalh )pollutedNhandhKThmarineh)cleanNhcasesFhSYRSOYh

resultsh wereh combinedh withh aerosolh inpsituh measurementsFh

Theh blackh carbonh concentrationh )2YNh wash measuredh ath

groundh byh ah multipangleh absorptionh photometerh )MWWPNFh

Thehmedianhofh2Yhwashb1BhngzmTh)quartiles5h1Bhandh..Bhngz

mTNhforhcontinentalhandhbBhngzmTh)quartiles5h7handh.ThngzmTNh

forh marineh casesFh /iguresh Ah toh Eh showh theh distributionsh ofh

LWYéh effectiveh radiuséh Y8NYéh YO8h andh cloudh albedoh

dependinghonhthehblackhcarbonhconcentrationFh

xroundpbasedh remoteh sensingh instrumentationh canh provideh microphysicalh

cloudh propertiesh fromh continuoush measurementsFh Synergistich informationh

fromhpassivehandhactivehcoplocatedhremotehsensorshenableshthehretrievalhofh

cloudh microphysicsh basedh onh ah numberh ofh assumptionsFh Theh algorithmh

SYRSOYh )SYnergistich Remoteh Sensingh Ofh Yloudséh Martuccih andh O(8owdéh

.BbbNéh ish capableh toh retrieveh microphysicalh propertiesh ofh singleplayeréh

homogeneouséh nonpprecipitatingh liquidh waterh cloudsh byh combiningh datah

fromhahcloudhradaréhahceilometerhandhahmicrowavehradiometerFh ;thprovidesh

cloudhdroplethnumberhconcentrationh)Y8NYNéhcloudhdropletheffectivehradiuséh

liquidhwaterhcontenth)LWYNéhcloudhalbedohandhcloudhopticalhdepthh)YO8NF

/orh cleanh caseséh LWYh andh Y8NYh wereh generallyh lowerh thanh forh pollutedh casesFh Theh

moderatelyhpollutedhclassh)2Yhbetweenh9Bhandh.BBhngzmTNhincludeshbothéhtypicalhpollutedh

andhratherhcleanhcasesFhThishexplainshthehslightlyhbimodalhdistributionhofhthehY8NYhforhthish

classFh Theh effectiveh radiush wash onh averageh smallesth forh moderatelyh pollutedh casesFh /orh

cleanhcaseséhthehhighestheffectivehradiihwerehobservedFh

ThehYO8hwashlowesthforhcleanhcaseshandhhighesthforhpollutedhcasesFhWlsohthehcloudhalbedoh

wash highesth forh pollutedh casesFh Yleanh andh moderatelyh pollutedh casesh showh ah strongh

bimodalh distributionh ofh theh cloudh albedoéh suggestingh effectsh whichh areh noth wellh

representedh byh SYRSOYFh xroundh basedh measurementsh ofh 2Yh canh beh anotherh sourceh ofh

uncertaintiesFh Werosolh plumesh canh beh transportedh overh largeh distancesh inh theh freeh

tropospherehandhinfluencehcloudhpropertieshwithouthbeinghdetectedhathgroundFh

8ifferenceshbetweenhcleanhandhpollutedhcasesharehwellhvisiblehforhthehliquidhwaterhcontenth

andh theh cloudh opticalh depthFh Wnh increaseh ofh theh YO8h andh theh Wlbedoh withh increasingh

aerosolh loadh ish inhagreementhwithhthehTwomeyheffectFh2renguierhethalFh ).BBTNhconfirmedh

thehexpectationshbyhTwomeyh)b3kkNhofhahnegativehcorrelationhbetweenhthehcloudhopticalh

thicknesshandhcloudhdropletheffectivehradiusFhStronglyhpollutedhcloudshhoweverhcanhhavehah

positivehcorrelationF

ThehextensivehinstrumenthsuitehathMaceh–eadhoffershahvarietyhofhadditionalhpossibilitieséheFh

gFhaerosolhspeciationhwithhahmasshspectrometerh)WMSNéhorhcondensationhparticlehcounterh

)YPYNFhWlsohthehaerosolhindirectheffecthindexh)/eingoldéh.BBbNhwillhbehinvestigatedF
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