> ASR Entrainment Rates in Non-Precipitating Cumulus from BROOKHEAVEN

', Atmosphe NATIONAL LABORATORY

tom Research Cloud Radar Observations

Michael P. Jensen’, Tami Toto', Pavlos Kollias?, Chunsong Lu?, and Timothy J. Wagner?*
'Brookhaven National Laboratory, 2McGill University, Nanjing University3, Creighton University*

Abstract: The mixing of environmental air across the cloud interface plays a significant role in the lifecycle of incorporates conservation of total water and energy in the retrieval algorithm. This initial study
the cloud system and the subsuquent influences on the hydrological and energy cycles. Despite its concentrates on five years of non-precipitating shallow cumulus observations over the ARM SGP site,
importance, the entrainment process remains poorly understood and its measurement and quantification are = where radar-based observations of mean Doppler velocity are a reasonable proxy for the in-cloud air
extremely difficult. We present a remote sensing technique that builds upon previous aircraft in situ based motion. A preliminary application of the methodology has shown reasonable agreement with simple
techiques (Lu et al. 2012) in order to estimate the vertical profile of entrainment rate. This mixing is bulk entrainment estimates using an entraining plume model (Jensen and Del Genio 2006), as well as
notoriously difficult to measure, particularly via remote sensing. The profile of vertical velocity observed by in comparison to a more complex method that uses a full cloud model and multiple ARM remote
the vertically pointing Millimeter Wavelength Cloud Radar (MMCR) is used with an adiabatic parcel model that sensors (Wagner et al. 2013).
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