Aerosol and CCN Distributions over Europe
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1) Introduction
* Aerosols indrectiy affect the dimate through the modification of clouds, therefore an sccurale Radi, Deasi Stand i % CNN
representation of Ihe spatial and temporal variablty of aerosois is neaded in mode!s. !,m,s.p,;f:;“d ) ) ‘;::g o rEroscoplelty  CONTH
+ The Consortum for Smal-seae Mode!ng (COSMO) MUit-Sca'e Cham'stry Aerosol Transport Aeian g " b o v
(MUSCAT) model'ng system was used lo smu'ate the em'ss'on and transport of anthropogenic \_;‘_' i a : : 02 -
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* Table 1 shows tha aerosol species and properties smulated wilh the COSMO - MUSCAT Seasucl o1 2.2 18 K18 ceN
modefng system. Also shown, is whether the aerosol species acts as a cloud condensalon Sea Salt2 1 22 L7 16 CCN

nuclei (CCN) or an ice nudiei (IN).

« Partide number concentrations were calculated from the part'culate masses us'ng the assumed - —
part’cle propert'es from Table 1, and assum'ng external mxing. [WABKE 3. -Adrcadl patice o

£7at2d win COSVO - NUSCAT

2) Aerosol Distributions

« The lotal aerosol concenlrations (organ'c carbon, su'fale,

Lt ntrats, ammon'um) s'mulated with COSMO-MUSCAT were
3 - o tenze evalualed aganst observatons from Melptz, Germany on
tes ¥ 28.05 2008,
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FIGURE 1. We3122°e nurhes contetatons resr ¢oud eve! for May 2003 for al a-cenl species in Tabia 1, Weptz, GeTay.

3) Cloud Condensation Nuclei and Ice Nuclei Distributions

* The Abdul-Razzak el al. (1998) parameterisation was
tead used lo estimate Lhe mean number of activated aerasol
f particies to form CCN for ammeon'um, suifate, ntrate and
7 sea sa't aerosols, for May 2008.
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* The parameterisaton was appled with the mean
evze S horizontal temperature feld for May 2008, a constant
pressure of 800 hPa, and a constant vertical velocity of 1
ms.

Mo com o

(B

e

* A parameterisaton for depositon freezing on soot
partcies (Ulrich et al., 2014) was app! ed lo estmate the
depos'ton ice nucle! concentratons from the elemental
carbon aerosol felds for May 2008.
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* For deposton IN, the RH., was assumed to be a
constant va've of 115%, with the mean horizontal
temperature feld for May 2008. The parameterisation is
va'd with'n a temperature range of 195 - 235 K.
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+ The number concentrat'on of CCHN and IN partcles near
doud level are shown in Figure 3.

FIGURE Y 221 CCHN ad IN rumser cone t2tons rasr cioud leve! for My 2003 for 1 s20sa) tpeteginFgoe 1.

4) Conclusions and Outlook

* The COSMO-MUSCAT model suggests mean tolal aerosol concentrations for &'l spacies in Table 1 during May 2008 were roughly 10* m%. The dom'nanl azrosol types are e'emental carbon,
folowed by suffale, ammon'um, nrate, and sea salt partides having the lowest concenlrations. The s'mulated aerosol concentrations compare we'l lo observatons from Melptz, Germany.

= On average, about 30% of su'fate aerosols are activated to form CCM, and only a small fraction of elemental carbon aerosols are activated to form IN under the selecled prescribed cond tons.
Activaled fraction of aerosols to form CCN is sI'ghty enhanced over hgh lerran regions, due to colder a'r temperatures. A d fference of about 10 K increases actvation by about 13%. The actvated
fraction of elemental carbon to form IN increases dramaticatly in colder regions. A dfference of sbout 10 K increases activaton by approximately a factor of 4.

* Tolal CCN and IN concentratons are low for continental condtons, so the method will be refined and a'so extended to incude organ'c carbon. The estmates of CCN and IM w2l be used in the
COSMO model to investgate how a realistc spatia'ly and temporally varying CCN and IN description impacts cloud properties in a meso-scale and an LES sca'e model. For pref'minary resuils with
dust aerosols in a meso-sca'e model, sea poster: 'Dust IN concentrations and the impact on clouds in COSMO' (Hande et al ).
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