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Snow ice particle in-situ imaging
Dual-Ice Crystal Imager: D-ICI
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Determine directly
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Derive mass

\ \ l ﬂ special case: from width and length
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Derive mass from fall speed

in general: from fall speed

using Reynolds and Best numbers,
Re and X

Bohm (1989), Mitchell (1996), Heymsfield and Westbrook (2010)
determine v from m using Re-X empirical relationship

We use same Re-X but got the other way, i.e.

S. Vazquez-Martin, T. Kuhn, and S. Eliasson (2021),
Atmos. Chem. Phys. 21(24), 18,669-18,688, doi: 10.5194/acp-21-18669-2021
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—— Heymsfield and Westbrook, 2010

1) Needles and thin or long columns

2) Crossed needles and crossed columns
3) Thick columns and bullets

4) Capped columns and capped bullets
5) Plates

2

6) Stellar crystals

7) Bullet rosettes

8) Branches

9) side planes

10) Spatial plates

11) Spatial stellar crystals

12) Graupel

13) Ice and melting or sublimating particles
14) Irregulars aggregates

15) Spherical particles
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Derive mass

Problems with certain shapes, e.g. columns/needles

special case: from width and length

using width W and length L for columns =>m

_pa‘v'Dmax
n

Re

Is D, . best size paramter to use for Re and X?
For some shapes yes; not for columns/needles!

Use charactersitic length L™ (Jayaweera, 1971):
L' ~WwW
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» Dataset of snow images from D-ICI
— Size, cross-sectional area, fall speed
= Addm
— Use Re-X*
— Use D55 for some shapes
— Use other size parameter for other shapes
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