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Cloud droplet activation is the very process linking atmospheric thermo- O/mg 250 500 750 1200p tylnm torm 200mm - 1wm - 20umt00wm - Employment of the adaptive MOL results in
and hydrodynamics with aerosol chemistry and physics. SO [l reduction of the sensitivity of the calculated
In the process, the characteristics of the cloud droplet size spectrum o L ERN drop number concentrations to the initial
are determined by the physicochemical properties of aerosol and the S 1\ bin layout (Arabas and Pawlowska, 2010).
water vapour supersaturation, evolution of the latter being coupled to N HIHHTINe = o s
the vertical velocity of the air. , , , L o L model code: http://gna.org/projects/drops/
1 um 2 3 4 988 99 99.2 994 996 99.8 100 100.2 100.4
ammonium sulphate adaptivity on e

sodium chloride

0/mg 250 500 750 1000 1nm 10nm 100nm 1pm  10um 100 pm The developed air-parcel m()del uses the

400~ specific

Activation is modelled by 30 [ concentration o 'R et . K-Kohler representation of aerosol chemical
numerous investigators using the 250 |- density [img/um e ASIEROSheRTE oo | i composition (Petters & Kreidenweis, 2007).
method of lines (MOL) involving w0 F 1L A, 0 L] The drop growth formulation in the model
discretization of the aerosol size 0T adaptivity o1 " ] a\ ST features explicit treatment of the drop
spectrum into bins whose \ sESEa=BEmESS \ o b temperature evolution, as opposed to the
- : : S T o e \ | | | | | | | | | | | .
p05|t|0ns eVOIVe W|th t|me_ 50% =T :Ifi:* ﬂA 1 pm 2 3 4 I 988 99 99.2 99.4 99.6 99.8 100 100.2 100.4 apprOXImate IVIaXWQII-IVIaSOn apprOaCh.
> \ e \ time [s] / height [m] RH [%]
simulations set-up from TV % — . é : \|I\|Ve[t1§|31egcicra (every 18 s) o wet radii (every 50 steps) _:m \
Ghan of al. 1998 100 ‘% = AA wws <> +/- or [um] (for N > 50/ug) RH 005 0 005 0.1 drOp 025 mis L m/s 4 s
s \ = '
adaptivity off “ 150% — e — % temperatures ammonium sulphate
> N . Sea salt w= \ —— = A\ - .
: 1.0e+06 | initial wet spectra: (i S e - 200 & = A\ adaptIVII:y off A adaptIVIty on 0.25 m/zl 1 m/;I .; m/s
3 ) . . Sea salt mm YV —- AA marine urban marine urban >Odim CHIOTAE
c . 1.0e+04 - nal wet spectra: ¢ iphate — - - - e \ ‘ P s s s T T T
.f:’ - | | 750 . - T \ 110 L 7000 L 110 = 7000 NPt ————
T £ time [s] \ \ s le:0s = 100 | = m 100 —
o 3 1.0e402 | _ YY \ ) le-07 _ _ , 90 6000 | 6000 - _|  References:
o 300 1e-06 particle radius [m] - B - 5000 c 90 - Goosch Model Dev. Discuss, 3, 1271-1315, 2010
O & : le-05 G 80 - - S 80 |- -{ 5000 | e S
S E 10 i _ — /0 |- - 4000 - — - _ B L S T
@) .0e+00 . @ 60 | — @, S, 4000 — — - Kreidenweis, S., Walcek, C., FeingoII/d, G., Gong,
= unactivated aerosol Z 59 L W 3000 Z 60 - T g L ———————— s s
3 activated cloud droplets 0 40 | (AT 2000 = O 50 |- - ) I
g YT i P S oL -{ 1000 - N M — 2000 | T e e e
I I I — — Acknowledgements:
lInm  10nm 100 nm 10 um 100 um S
0.8 - WVt 1. - 0.8 |- WW,\WWWWWM ‘4 B o i e
n _ ' e N |
— os[ | w2f ———1 Ot 1 12 | mmmmmmseso..
C . . £ M/\/w\rvww 1 L _ e 0.7 3 SRS [P, i
One of the drawbacks of the method is its poor representation of the aerosol size 2 el 1 oal 3 L gL | S e
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