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ABSTRACT: The effects of airborne particulate matter (“aerosols”) on clouds (known as the “aerosol
indirect effect”) are potentially one of the largest impacts humans have on climate. Even
more important, the indirect effect is currently thought to have a net climatic cooling
effect, largely offsetting the warming from greenhouse gases. Despite its importance, the
indirect effect is one of the most uncertain components of climate change. This uncertainty
originates from the complex and multi-scale nature of aerosol-cloud interactions, which
often forces climate models to use empirical approaches to the problem. This talk will
present assessments of the aerosol indirect effect using a state of the art global climate
model framework and physically-based approaches of representing aerosol-cloud
interactions. We present methods for constraining and evaluating these novel modeling
approaches with in-situ observations of aerosol size distribution, chemical composition and
cloud droplet formation potential. Finally, we present work on robustly constraining
important sources of predictive uncertainty by coupling the in-situ observations with global
climate modeling.

Ta aiwpoupeva atpgooPaipikd cwuatidia (agpoAupara, aerosols), péow TNG 1KAVOTNTAG TOUG
va dpoUv WG NUPNVEG CUPNUKVWONG CUVVEPWY, auEavouv EUPETa TO NOCOOTO TNG NAIGKNG
akTivoBoAiag nou avakAdrtal orto diaoTnua Kal €§locopponolv onuavTika Tnv BEpuavon Tou
nAavATn and Tnv napoucia Twv BOeppoknnikwv agpiwv. MapoAn Tnv onuacia TG, o
npoodIopIONOC TNG «EUMEONG KAIMATIKNAG €nidpaong Twv dasgpoAupaTtwv» (EKEA, aerosol
indirect effect) oTo evepyeiakd 100lUyio eival  eEaipeTikG aféPaiog, AOYyw TNG
noAunAoKOTNTAC TWV aAAANAEMIdpdoswyv HETAEU VEQPWV Kal AgpOAUNAT®WV (Mou AapBavel
Xwpa o KAigaka ano 1 péxpr 106m). “Q¢ anoTéAeoua, ol MPOCOHOIWCEIG TWV CEVAPIWY
KAILATIKR aAAayng npaypaTonolsital ouvnBwg PE TN XPRoN EUNEIPIKWV GUCXETIOEWVY Yia TNV
MovTeAonoinon Tou EKEA.

2Tnv napouoa opiAia Ba napouaciacToUV VEEG NPOCEYYIOEIG yia Tov npoadiopiopd Tou EKEA,
nou Bacifovtal i) ornv Xpnon oUyXpovwv KAIHATIKOV HOVTEAWV nou, Pe Bdaon vOopwv
31aTApNONG Kal anAonoinuévng QpUOCIKNG, MPOCOMOIMVOUV TNV KATAVOWN Kal XNHIKA ocuoTtaon
agpoAUNATWY Kal TIG aAAnAenidpaong Toug pe oUvvepa, ii) o npooeaTteg eEeAi&eig aTnv
OpYAVOUETPpIaA MOU EMITPENOUV TNV HETPNON TNG nBavwTNTag Kal JUVAPIKNG Tng
nupnvonoinong orayovidiwv e MEYAAn akpiBela, iii) oTnv xpnon METPNOswv Mediou wg
nnyn nAnpogopiag nou ekAginel ano Ta povTéAa (1I8iwG yia ToV XapakTnpiopgo Tou poAou
TWV 0PYAVIKWV EVWOEWV OTNV Nupnvonoinon orayovidiwv), Kai, iv) aTnv Xpnon HETpnocwy
nediou yia TNV a&loAdynon TNG QUOIKNG NoU €I0AYETAl OTA KAILATIKA HOVTEAQ.
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