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Introduction Application

Remote sensing cloud measurements are used to evaluate cloud model simulations. Particularly, _ : _ | |
Active Remotely-Sensed Cloud Locations (ARSCL) is a very useful product to evaluate cloud fields Multi sensor application LASSO case: 2015/06/27 sim0013 (WRF)

simulated by large-eddy simulation (LES). However, remote sensing measurements can have Virtual ARSCL Virtual MWR liquid water path (LWP)
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CRM/LES data (e.g., WRF, DHARMA) with various microphysics schemes .4 Cloud mask (detectionflag) = Water content >0.001 g/m’ ARSCL domain average CF
» 2-moment (Morrison et al., 2005, 2009, Milbrandt and Yau, 2005a,b, and Thompson et al. 2007), 15_-' s i 1§ ' [ * . For larger-size clouds, the MWR field of view would
spectral bin (Fan et al., 2012) _6l _6 not produce significant error in LES LWP
_ * Input in this study: LASSO outputs (WRF with Morrison 2-moment microphysics) ) 3 j g“ evaluation.
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Radar (scanning/profiling) simulator Ceilometer simulator MPL simulator [ AARAMPLEASRIP 8 peak values.

1) T-matrix scattering calculation. 1) Calculate droplet size 1) Calculate droplet and > — — g
* For cloud water, cloud ice, rain, distribution. cloud ice size distributions. _ _ _ _ _ _ LASSO _

snow, graupel and hail for each size.  2) Compute single particle ~ 2) Compute particle Single radar application: Cloud fraction profile (CFP) estimates 2015/06;;()61998?WRF)
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2) Calculate particle size distributions of 905 nm. wavelength of 353 or 532 Bsly % X\Qggnon profiling measurements 5 -« The estimate domain is optimized
according to the selected microphysics 3) Estimate first cloud base nm. L R 1 (*), assuming that £, ‘17l using reflectivity probability
scheme for each hydrometeor type. height at each column. 3) Calibrate by aerosol and - S _ b2 clouds moved in north- | & o | density at each height. CFP was
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Applications Future Work
: . Implement in various CRMs and LES with Single radar application (Cloud fraction profile estimates)
Virtual Observatory diffperent microphysics schemes. - KAZR zenith pointing observations cannot capture the domain averaged CFP.
Multi sensor application Single radar application Multi radar application » RAMS with double moment (Walko et al., + 35 min or more Ka-SACR CWRHI observations that use an optimized sampling strategy can
» Virtual ARSCL - Best estimates of cloud properties | | «+ 3DVAR Wind retrieval 1995; Meyers et al., 1997; Saleeby and much better capture the domain-averaged CFP.

* Virtual MWR LWP * Polarimetric observables « Polarimetric observables Cotton, 2004; Saleeby and van den Heever, Multi sensor application

2013)  Virtual ARSCL was produced from KAZR, MPL, and ceilometer simulations.
» SAM with double moment Radar sensitivity and lidar attenuation can result in missed cloud.
» Predicted particle properties (P3) « MWR LWP was calculated taking into account the MWR field of view.
microphysics scheme (Morrison and MWR field of view could over sample and underestimate peak values for small size clouds.

Milbrandt, 2015) | | Latest software packages are available at:
» Code optimization to incorporate into real-time » CR-SIM: ftp://ftp.radar.bnl.gov/outgoing/moue/crsim/src/crsim2.2.1_beta.tar.gz
LES. - Radar resampling: ftp://ftp.radar.bnl.gov/outgoing/moue/crsim/src/radar_filter_v1.2.tar.gz

LASSO case studies
« Address observation uncertainties (multi sensor & single radar application)

 Best estimates of cloud fraction (single radar application)
* Observation-like products (virtual ARSCL and MWR LWP) to evaluate LES (multi sensor
application)
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