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Objectives

This study aims to assess the

impacts of deformation flow on the

re-organization of falling ice

particles using a kinematic model

with a 3-D deformation field.
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Methodology

A stretching deformation flow field,

constant with height, is implemented

into the model using a 500 x 200 x

10 km grid in X, Y, and Z

respectively. Clusters of ice particles

representing generating cells (see F)

are placed in rows atop the grid and

fall through the depth of the grid.

Initial cluster arrangement is based

on Keeler et al. (2017) (see C2). For

each experiment, clusters are given a

residence time, T = H/VT, where H is

the cloud depth and VT is the particle

terminal velocity, to fall through

deformation flow of either 1  10-4

s-1 or 2  10-4 s-1 and the stretching

of the initial ice field and shape of

distribution after falling through the

grid is analyzed.

Previous Work

Previous work has studied cloud-top

generating cells as shown in “A” from

Rauber et al. (2015) above and linear

near-surface banded features as shown in

“B” below, from Stark et al. (2013).

However, little work has been done to

show the relationship between the two.

This work, while preliminary, attempts

to bridge this gap.
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The initial cluster row

arrangements in “C1”were based

on a study by Keeler et al. 2017

in “C2” where generating cells

organized into lines with wind

shear. The initial ice fields with 5

km spacing (D1) and 15 km

spacing (D2) between cluster

rows were subject to deformation

flow in “E”. An example of one

cell cluster of ice particles is

shown in “F” with each red dot

signifying one ice particle.

Surface distributions shown in

“G6” and “H6” were subject to

the maximum deformation and

residence time. They stretched

most along the axis of dilatation

with “G6” showing a congealed

shape with cluster row spacing of

406 m while “H6” was more

porous with cluster row spacing

of 1,759 m. The other

distributions are more diffuse

with the least stretching in “G1”

and “H1” under minimum

deformation and residence time.

For all experiments, as residence

time and deformation increased,

stretching along the axis of

dilatation increased, contraction

normal to the axis of dilatation

increased, and spacing in between

cluster rows decreased.

Discussion

I will be happy to show you additional

aspects of this study on my laptop, and

discuss two additional studies we are

pursuing regarding this question. Future

research will incorporate data from an

IMPACTS event to understand role of

kinematics in organizing snowfall in a

real storm environment.
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This work was funded by the NASA Earth Venture Suborbital-3 (EVS-3) program 

under grant NASA 80NSSC19K0355 (IMPACTS). All data is publicly available in 

the NASA EOSDID GHRC Archive:

http://dx.doi.org/10.5067/IMPACTS/DATA101

https://urldefense.proofpoint.com/v2/url?u=https-3A__gcc02.safelinks.protection.outlook.com_-3Furl-3Dhttp-253A-252F-252Fdx.doi.org-252F10.5067-252FIMPACTS-252FDATA101-26data-3D04-257C01-257Cjohn.e.yorks-2540nasa.gov-257Cd964a8099ece4c1d180e08d88cbf2044-257C7005d45845be48ae8140d43da96dd17b-257C0-257C0-257C637414099807018002-257CUnknown-257CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0-253D-257C1000-26sdata-3DPuojvKCmd5FedIjQF-252BFS33m-252BcV-252Bj30EhAGM0wcEfdto-253D-26reserved-3D0&d=DwMFaQ&c=OCIEmEwdEq_aNlsP4fF3gFqSN-E3mlr2t9JcDdfOZag&r=nidK24xuOXDEvPNoAnyT2ZXKhQ5-H_Hjb8AQ9jKpYvQ&m=OfTQ4U1KiPJyaLdEnUXK6Dr-3hviDryC9E62dohw0jo&s=rPT1SiF7HnbIqAP7-xVn2vfqIXtZJ8ZwKKX-3UkxTo8&e=

