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T LAM and 1D CR’M Wlth explicit mlcrophysms

"It means that initial thermodynamical characteristics in the vertical
column where microphysics Is calculated are stepwise updated
as it moves along horizontal axes over the initial point of 3D
domain (X,, Y,) at every time step (dt) in 1D medel making a
track over 3D domain vvtith coordinates

e e
X =Xg- fusdt Y =Yp- fivedt

=

0 0 ———
ﬁequaﬂ oves opposite to the
ent. The speed u,,, v; of this movement

could be constant and determined by synoptic charts or
variable and calculated from the data of 3-D LAM, e.g. as an
average wind speed in layer up to height Z;, or calculated at
every vertical level.
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Initial vertical and time development of: Vertical and time development of:
(a) temperature (lines, °C), water (green) (@) IC and (b) LWC (mg/kg)

and ice supersaturations (shading, mg/kg); In the run with unmodified freezing
(b) vertical motions (cm/s)




=D SPECTRAL CLOUD KESOLVING WCODPEE

1, Tria Kiratc ac

2. The kinetic equation of cloud ice crystals (k=2) and raindrops (k=3) size
distribution functions (f):

df,  pd o
d;:(.l-z?kfkg-l-ﬂ?(:kfka vk'L;;Z"-ck etk llzz’

3. The equation of heat inflow: 4. The equation of moisture inflow:

2
Wy -
e c =l ¢ =0




The rate of. growth of individual particles due to condensation (deposition) is:

fk:c[;er: G =1+a,b,, b, =g, | uT
) -

and due to gravitational collection of droplets by spherical CP :

. r.r plmax e rk 3 ?<
; E-([L " )(rl + rk) (Vk - V1)r13 f_l(r )drl E(r.re)=&1- 2=
j M min : : ’
- -
‘ 3\,/1,214519/762 .
ko e

where r,, are min radii of CP; [ (ry,r,) are coefficients of collection.
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- e—prﬁeesses ef—cenensatlonal-ep05| ional free; m'g=~
-on.activated IN'are parameterized as follows:

- aett Slatr- ool ST&D)O) =T - T

The processes of droplets (l;;) and raindrops (I;,)
ng.and the amount of frozen water CP (gfz) are.
rameterize ollows: T —

-l

rkgka(Ts) lfo=-(lf1+1¢3)

Bt Ts

I = Ase



- - -
/ ID) Db

OF A VMIXED CLOUD

mfmles cm_ ntr i‘auaas_(Nk) their average SIZGS"(
- _ice.and water contents (q,), intensity of precipitation (j)

S

.
o ——————

Mk max 4p &'kf likmax
N, = RAf,dr G = fi i fdi
i Mk min —
Mkmax 3 Mkmax
~ 1= 4 PR (v - Wi ()

where 1., and r,.., are minimum and maximum radii of CP.
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Results of:3D. simulation for00 UTiC 02.04.98:
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N=crand N_drT ice crystal and drop concentrations
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(a) integral thermodynamic condensation rate (mm/h), (b) surface temperature (°C) and
(c) pressure (mb) with a track of the 1D model and vertical development of (d) vertical
motions (cm/s), (e) ice supersaturation (mg/kg) and temperature (°K) on the track with t
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 CONCLUSIONS

= ana rophysméHeatures were analyzed

_c'——‘- .
A The study -has confirmed that cloud microphysics
obtained In the simulations for Antarctic clouds differ

with the microphysical features of midlatitude clouds, ™
particularly ice formation processes dominated and IC
exceeded L}_/_VC.
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REMO forecast mode:
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horlzontaly 109x121 (Elbe case) and 91x91 (Carpathlans)

-~ grid points
with 1/12Ainterval:

verticaly: 27 levels

The vertical integral ( E) of the thermodynamic rate of condensation
in CMCT determines development of clouds and corresponds to the
possible maximum of precipitation rate:

P
ensity and specific
MOg , ctively; z is the height;
n/w 0F4 || is the z-maximum:  w is the vertical
Hz component of the wind velocity.

vhere 0 and (. are th
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