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1. Factorial method-identifying the relative
contribution to precipitation of CCN, IN
and environmental conditions.

2. lce nucleation measurements,
contributing to data-bank for better
parameterization of ice formation In
clouds.
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Experimental setup — The full factorial experiment

The contribution of each factor (Temp., IN, CCN)
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The contribution of the interaction effects
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Relative contribution to precipitation suppression due to CCN and

Relative contribution (%)

various ice nucleation modes at different temperatures.

80 *At lower temps, the relative effects of CCN
decreases and immersion freezing increases.
*The contribution of the interactive effects CCN
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Ice Nucleation measurements
with the FRIDGE



Ice nucleation experiments using drop freezing

and the FRIDGE-TAU
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Chemical analysis of average suspended mineral dust Chemical analysis of average suspended mineral dust
(d<100pm) measured during dust storms over TAU on (d<100pm) measured during dust storms over TAU on
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Future plans:

* Include more simulations on the effects of
Ice concentrations on precipitation

e Center of Gravity studies in which ice Is
included (With llan Koren, Orit Altaraz, Tamir
Reisin and Graham Feingold)

e |ce nucleation measurements: effects of
pollution on ice nuclel

 Biological IN



Center of Gravity

The center of gravity R of a system is the point in space at which the
total mass can be considered to concentrate, and at which external
forces may be applied. It can also be defined as the average
position of the system elements ri weighted by their masses mi:

(1) 2.nm M=% m
R=_ i
M

where the total mass of condensate M of the system is

We will define the spread S of the cloud (in X, y, or z) as the distance
from R weighted by mass, or the weighted standard deviation of the
distances from the center of gravity:

\/Zm(ﬁ _R)2
S =4/

M




we define in a similar manner a set of operators of any physical
guantity g. To do so, we define the momentum-like product MQ of the
mass and the variable g as

Mo =2 mg

and the weighted-by-mass averaging operator Q of the quantity g will be

2.am
Q=

Analogously, the center of gravity operator RQ of the quantity g is defined as

Zﬁmqi
Ay

and the spread operator SQ as Z maq (I‘i — R)2
i

= = M

Q

Q



Advantages:

The set of the total mass M, the center of gravity
R(X,y,z) and the spread S(x,y,z) (7 numbers in
3D cases) provides a multi-dimensional measure
for the mass distribution inside the cloud.

Likewise, each of the dynamical and
microphysical properties (updrafts, effective
radius) Is measured by 7 numbers per time step.
Therefore, a few numbers (7 for each variable)
that give a compact measure of the evolution of
the clouds replace much of the information in the
complete 3D dataset.
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Thank you
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