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* Evolving effective crystal density accurately is
important for fall speeds and riming rates.

Figs. 9-10 (left). Mass vs
maximum dimension for ice

crystals grown and rimed at
-15°C using liquid water

': ° ’ 'E- = A o] ':}‘:L v -
: 2 & Lo 4% o P
1 | 1 | i I I | 1 1 L i i -1 10'5 L 1 1 1 L L 1 -'-'E: Fay 0] .ﬁD f 0 1 _ 0 6 _3
2 -4 6 -8 -10 -12 -14 -16 -18 -20 5 10 15 20 25 30 T2 4 6 8 10 -12 -14 16 18 20 ety § O 20,0 COﬂtentS rom vu. . gm
5 | /oo & QRO o S i |
s A i; O &

Temperature (°C) Time (min) Temperature (°C)

and mean liquid drop size

Fig. 4 (left). Mass evolution of single ice crystals grown in a wind tunnel?

from 2 - 12 microns. Also

(open points) with 0.4 gm? liquid and our single particle model (closed

. : : . plotted are mass-size
connected points). The dashed lines represent our model without riming.

relationships. The larger the

Our model is consistent with observations of habit dependent riming. data point the larger mean

Fig. 5 (middle). Fall speed evolution as compared to wind tunnel® data for liquid drop size. The model

isometric ice crystals near -10°C and ice crystals with more extreme aspect produces various results that

ratios. Riming rates impact fall speed which impacts riming rates. spread the ranges from

Fig. 6 (right). Model range of ice crystal mass at 30 minutes depending on <10° | 5; o . - | unrimed crystals to densely-
initial ice crystal size. Smaller initial crystal size leads to larger mass at 30 | . . G rimed dendrites to lump
minutes. Regardless of initial ice crystal size, riming is important from -8 to x ~ Mamumomesonem  graupel.

-11°C and -4 to -5°C which is consistent with wind tunnel® data.
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Fig. 11 (left).
Model results for

spherical graupel at
30 minutes of ice
crystal growth and

Mean drop size (um)

riming for different

liquid water
contents.

Bulk Development

* Current adaptive-habit bulk models
evolve a distribution of ice with respect
to one axis and store the time-average
of the inherent growth ratio allowing
both axes to evolve.

* Future work involves extending the
adaptive-habit model to include riming
where temperature dependence of both
vapor depositional growth and riming
can be captured, leading to more
accurate cloud evolution.
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