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What Motivates Mesoscale Convective System Studies?

Mesoscale Convective Systems (MCSs) regulate the global energy
through their extensive cloud coverage and the exchange of latent heat.
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Unique Ground-based Observations for Vertical Velocity

= ARM datasets for MCS studies:
ARM o The Southern Great Plains (SGP) facility, Lamont, Oklahoma
o The Green Ocean Amazon (GoAmazon2014/5), Manaus, Brazil

SGP sice [ _ GoAmazon2014/5
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o 20 MCSs between 2012 — 201 6; o 60 MCSs during the 2-year deployment;
o Sisterson et al.. 2016 o Martin et al., 2016 BAMS;

Giangrande et al., 2017
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ARM RWP Vertical Velocity Measurements

= ARM reconfigured radar wind
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Contrasts of RWP Profiles Between MCS Datasets

= Contrast (midlatitude), Amazon (tropical) datasets to
highlight MCS variability between the different climate regions.

o MCS identified using several definitions:

* Scanning radar (visual inspection);
* Surface Be drop > 5 K (e.g., Schiro & Neelin, 2018);
* Maximum rainfall rate > 10 mm/hr.
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Up-/Downdraft Intensity Comparison (Convective area)

We plot the mean (and
95t %) vertical velocity

profiles, sorted by Echo-
top Height (10 dBZ).

Deeper cores (higher
ETH) show increasing
vertical velocity.

Oklahoma MCSs show
intense updrafts
(stronger background

forcing; greater instability).

Oklahoma MCSs show
strong downdprafts that
occur more frequently at
higher altitudes (~ 6 km)
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Up- and Downdraft Core Desighation

= Higher resolution RWP observations provide detailed information

about up- and downdrafts
o Convective core definitions:

* Coherent regions with |W| > |.5 m/s; <Z> > 20 dBZ;R > |0 mm/hr

o Estimation of core size:

* Convective line propagating speed from surveillance radar (Feng et al., 2012,

TARANIS ® next talk, Joe Hardin)
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Convective Core Properties

= Updraft core intensity increases with core size; Oklahoma cores are more intense;

= Similar mean-to-max ratios (core shape);

= Updraft mass flux is larger for wider cores (mass flux = air density ¥ <W> * core width).
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Idealized MCS Simulations

>

= 5 ldealized WRF MCS simulations (Prein et al.;2019)
o At 4 km to 250 m grid spacings;
o Midlatitude MCS environments;
o Convective cores from mature stages
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Simulated Convective Core Properties

* The simulations at Ax = 250 m exhibit draft intensity, mass flux, sizing, and shape
parameter performances best matching with observed properties.
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Summary

* ARM radar wind profiler observations for
deep convective cloud coupled kinematic-
microphysics property study and model
evaluation.

" Models overestimate the updraft core size
and intensity; underestimate the
downdraft intensity.

Many Thanks to:

My coauthors,

= Models best match observed convective
Michael Jensen (BNL), Kathleen Schiro (JPL), Core Properties at finer resolution.
Robert Houze Jr. (UW/PNNL), Jiwen Fan (PNNL),

William Gustafson (PNNL), Adam Varble (PNNL),

Thiago Biscaro (INPE), % See my poster Al-103 for more information on
Courtney Schumacher (TAMU), vertical distribution of core properties at various
scales.
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