Geophysical Research Abstracts
Vol. 15, EGU2013-12060, 2013 "\
EGU General Assembly 2013 G

© Author(s) 2013. CC Attribution 3.0 License.

Vertical Velocity Retrievals using the ARM Heterogeneous Radar
Network at SGP

Kirk North (1), Scott Collis (2), and Pavlos Kollias (1)

(1) McGill University, Atmospheric and Oceanic Sciences, Montreal, Canada , (2) Argonne National Laboratory,
Environmental Sciences Division, Argonne, United States

The representation of convective clouds in numerical models underlines one of the most challenging problems
to date faced by the modeling community. Since the dynamical, thermodynamical, and microphysical processes
of convective systems occur at spatial and temporal scales not resolved by large-scale models, parameterization
schemes must be implemented in order to represent these processes. A key component in these parameterizations
is vertical velocity, since many of these schemes rely on mass-flux closure: a model grid cell is decomposed into
an updraft region within the cloud layer, compensated by both a downdraft which is part of the convective system
as well as slow subsidence of the environment. Despite this, observations of vertical velocity are sparse, either
from aircraft studies or vertically-pointing radars, both of which cover a limited area. As a result, evaluation of
large-scale models is primarily done with other, small-scale models, not observations. Scanning Doppler radars,
though unable to directly measure vertical velocity, are able to observe mesoscale convective systems at high
spatial resolution. Utilizing the unprecedented observing infrastructure at ARM’s Southern Great Plains (SGP)
site, we retrieve vertical velocity from multiple Doppler radars using a 3D-VAR technique. Multiple convective
events observed during the Midlatitude Continental Convective Clouds Experiment (MC3E) provides an appropri-
ate dataset to study the statistical properties of vertical velocity as well as draft morphology in convective clouds.
Furthermore, these retrievals are evaluated by comparing them with independent vertical velocity retrievals from
vertically-pointing UHF radars.



