A mesoscale model for aerosol-cloud interaction studies WRF-PMCAMXx-UF

with insights to secondary ice production

Eemeli Holopainen' // Paraskevi Georgakaki‘ // David Patoulias!// Georgia Sotiropoulou? //
Romanos Foskinis? // Spyros Pandis** // Athanasios Nenes'?

Ly H e 1Eoundation for Research and Technology Hellas (FORTH), Patras, Greece
National and Kapodistrian °Ecole Polytechnique Féedeérale de Lausanne (EPFL), Lausanne, Switzerland W
University of Athens . SDepartment of Physics, National & Kapodistrian University of Athens, Athens, Greece Sharing Is :
Seatdid ':I]ijL “Department of Chemical Engineering, University of Patras, Patras, Greece encourage
1. Introduction 3. Results it o
* Aerosol-cloud interaction is complex, leading to uncertainties in climate prediction. * Decrease In small particles and increase In :_5 T
* Especially, capturing the correct amount of ice and liquid particles in mixed-phase clouds is challenging In large particle numbers observed with 5 s
climate models. prognostic droplets which showed a better 3 .| g 20
* Chemical Transport Models (CTMs) are used to study this interaction by simulating aerosol distribution agreement with all ground station = @) = - (b)
and composition. observations (Fig. 1). Pho T T e T T e e e T e T e e s
»We developed a coupled version of Weather Research and Forecasting model (WRF) version 4.2.1 and - Prognostic droplets decreased cloud droplet e Measured Mot tem
PMCAMx-UF CTM through prognostic cloud droplet number as well as investigated the effects of coupled number concentration (CDNC) and liquid : :
model to secondary ice production (SIP). water path (LWP) (Fig. 2a-b), leading to

positive radiative forcing.
* Prognostic droplet simulation showed better
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Ill. The droplet and ice fields were implemented back to T breaicup (SUBBR) 2 —20- -20
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IV. Steps l.-lll. were iterated until convergence (by S e a0l S (3) S —_§L))
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iteration 3) of droplet number and ice crystals were SIMULATION PERIOD & MODEL EVALUATION: Median Cloud Droplet Number Median LWP Median IWP
observed. We evaluated cloud properties from each _ e — _ (gm™)
Simulation | Details simulation against SEVIRI satellite and aerosol Fig 2: Temperature spectrum over the European region of median cloud top CDNC (a), LWP (b) and
o characteristics against several ground-based IWP (c) from prognostic S!P (blu_e), prescribed SIP (green_), prognostic non-SIP (red) and prescribed
station observations (K-puszta, Varrio, Finokalia, non-SIP (yellow) droplet simulations as well as the satellite observations.
CTRL Prescribed number of droplets (250 cm ™) (control simulation) Hyytiéjé’ |\/|e|pitz, Ispra, Aspvreten and Vavihi”)
NDROP3 Prognostic number of droplets (250 cm™* as initial), no SIP obtained from the ACTRIS network data. I -
*In addition, we evaluated the effects of SIP 4. Conclusions
SIPoff Prescribed number of droplets (100 cm ™), no SIP 1 _ u _
SIPon Prescribed number of droplets (100 cm™?), with SIP Processes for prescrlbed and prognostlc droplet i i i LAt i : :
_ P A cases to satellite observations. * Adding prognostic droplets increases the pr_edlctlon capac_)lllty of the model in terms of large partlcle_ numbers.
SIPoff3 Prognostic number of droplets (100 cm™* as initial), no SIP - The simulations focused on European region for -Models_, with SIP processes and prognostic drople_ts slightly qutperformed non-SIP and prescribed droplet
SIPon3 Prognostic number of droplets (100 cm~® as initial), with SIP 8t yntil 16! of June, 2012. cases in terms of CDNC and IWP compared to satellite observations.
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