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* Microphysics

droplet motion and
growth.

* Turbulence-u-physics interaction

Cloud-scale flow

* Resolve smallest eddy ~ 1 mm
 Track individual droplets

Droplet Clustering

Vorticity Field

* Entrainment mixing processes

Modified from Grabowski and Wang (2013)

These sub-LES processes are all poorly understood & pose
particular challenges to physical understanding and
parameterization development

structures and tracks of

BROOKHFAAUEN

NATIONAL LABORATORY

Droplet Concentration

2
®
%
[
©) Outstanding Examples
March 2000 Cloud IOP at SGP '&

ia- Extreme inhomogeneous <, | Inhomogeneous mixing % ° QA Combined effects of turbulent vortex and droplet inertial
§ | mixing g 10 Wifh subsequent ascent ~ % tend to concentrate droplets in regions of low vorticity
= = - o .
@ Opfy el YA L & EESTIEN © The so-called preferential concentration
- . - y c IO | . .
g § 8 kL. < may be crucial for resolving
] O % lona-standing puzzles.
E Leg 2 — 19 March 2000 E Leg 1 —- 18 March 2000- 3
2% 200 400 _ 2 %2 40 60 80 100 .

Droplet Concentration, N (cm™) Droplet Concentration, N (cm™) 2 9 M ixi ng Pal"ametel"izati()n
E
5 9 - . . .
> | Homogeneous mixing E Adiabatic paradigm Empirical Results DNS Simulation
2 E
% B |:= O 5¢
& 2 O o,
g7 I 8 107 8-
& o E o | > |
E Leg 2 217 March 2000 = ; ; °
s % 200 400 T rentet o S £

Droplet Concentration, N (cm™) roplet Concentration 2 o Cuy vs.N 2

: : O 10'} ——Cu: y,=52.5N° O
These observational examples from stratiform clouds at c o SciyveN,, c
SGP suggest that ambient clouds can have different é’ I i 0 S
size distributions, depending on the entrainment-mixing S Tdrr;’nsitignr: Sca-;reszum-g; 19°* cIE: T R A
ransition Scale Number
processes that have not been well | | | |
understood and represented in models Acknowledgement DNS simulations show that the relationship depends
from LES to CRM to GCM ASR on relative humidity of dry air. More research iIs
ESM S Pt needed to further discern

System Research

Cu-Sc differences.


mailto:lyg@bnl.gov

