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Globalwarming:Theaerosolscooltheclimate
systemviatheireffectsoncloudsmuchgreater

thanpreviouslyestimated

Figure　Dependenceofcloudproperties (median
cloudfractionsandcloudcoolingradiativeeffects)
onclouddropconcentrationsfordifferentintervals
ofcloudgeometricalthicknessesonthebasisofthe
dataofallthescenesovertheSouthern Oceans
between０°and４０°S．

WiththesupportbytheNationalNaturalScienceFoundationofChina,aninternationalcollaborative
studyled by Prof．Daniel Rosenfeld (The Hebrew University ofJerusalem),Dr．Zhu YanNian
(MeteorologicalInstituteofShaanxiProvince),Prof．WangMingHuai(NanjingUniversity),andProf．

YuShaoCai(俞绍才)(Zhejiang University)addresses
thewaysbywhichparticulateairpollutionworkstocool
Earthandoffsetpartofthewarminginducedbythe
emittedgreenhousegasesandfindsthattheextentby
whichtheaerosolscooltheclimatesystem viatheir
effects on clouds is much greater than previously
estimated．ThisworkwaspublishedinScience (２０１９,
３６３:５９９,eaav０５６６:１—９,DOI:１０．１１２６/science．
aav０５６６)．

Untilthisresearchitwasnotpossibletomeasurethe
aerosoleffects on clouds with sufficient accuracy,
becauseitwasimpossibletoseparatetheeffectsofthe
verticalrisingwindsthatbuildthecloudsandtheeffects
ofaerosolsthatdeterminethecloudscomposition．Our
researchteam firstdevelopednovelmethodologiesto
retrieve cloud geometrical thickness,cloud droplet
concentrationsandverticalwindsfromsatellites．The
applicationofthismethodologytolowcloudsoverocean
betweentheequatorand４０°Sdemonstratedthataerosols
explainthreeＧfourthsofthevariabilityinthecooling
effectsoflowＧlevel marinecloudsforagivencloud
geometricalthickness．Thisrevealsthatthemeasured
aerosolcloud—mediatedcoolingeffectis muchlarger
thanthepresentestimates,especiallyviatheeffectof
aerosolson the suppression of precipitation,which
makesthecloudsretainmorewater,persistlongerand
havealargerfractionalcoverage．Thickercloudsrain
moreandscavengetheaerosols moreefficiently．Not
accounting for this until now resulted in large
underestimationoftheaerosoleffectsontheamountof
reflectedsolarradiation bylow marineclouds．This
fallacyisovercomewhenassessingtheeffectsforclouds
withagivenfixed geometricalthickness．Thelarge
coolingimpliesthataerosolsshouldhavealsoalarge
compensatingwarmingeffect,possiblythroughthedeep
clouds,whichisnotaccountedforincurrentmodels．


