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Scanning ARM Cloud Radars Overview

 SWACR 

- Limited capabilities (Azores/SGP/StormVex…)

 Ka-SACR and W-SACR on single pedestal
– SGP

– Barrow

– AMF1

 Ka-SACR and X-SACR on separate pedestals
– Darwin

– Manus

– AMF2



Three 35/94-GHz and three 35/9.4-GHz multi-parametric radars

Reflectivity (dBZ, DWR)
35-GHz:  primary cloud sensing frequency (Location)
94-GHz:  LWC, WV retrievals in clouds, velocity, size retrievals in rain
9.4-GHz: LWC in drizzle, 20-50 km mapping of drizzle/light rain

Doppler (Velocity, width)
Cloud/Drizzle turbulence and shear information
Horizontal Wind Profile (VAD)

Polarimetry (LDR/SLDR for 35/94-GHz, ZDR/ΦDP/ρHV)
Non-spherical particles ID
Radar data quality control (e.g., insects, attenuation-correction)

Scanning Cloud ARM Radars 



Searching for clouds in 3D: Why?

3D radiative transfer issues, including calculation of radiative flux profiles
-computation of radiative fluxes for broken and complex cloud fields

Lifecycles of clouds and convective systems and cloud-aerosol interactions
-follow the life cycle of individual clouds or even cloud systems  

Vertical velocity measurements in convective clouds
-critical missing measurement

Evaluation of satellite retrievals of cloud system properties
-many satellite and model pixels at the same time

Strengthen the microphysical/dynamical column retrievals
-constrain retrievals using multi-wavelength, spectra approaches    



Searching for clouds in 3D: Measurement spatial/temporal requirements

3D radiative transfer issues, including calculation of radiative flux profiles
- “Frozen” 3D-structure of clouds properties (boundaries, LWC etc)
- Possible to have temporal gaps between such measurements

Lifecycles of clouds and convective systems and cloud-aerosol interactions
- “Volume-Imaging” of cloud properties (boundaries, WC, dynamics)
- Repeat several times to capture evolution/lifecycle  

Vertical velocity measurements in convective clouds
-SGP/Darwin precipitation radar networks
- Vertical pointing, Doppler spectra recording

Evaluation of satellite retrievals of cloud system properties
- “Frozen” 3D-structure of clouds properties (boundaries, LWC etc)
- Possible to have temporal gaps between such measurements

Strengthen the microphysical/dynamical column retrievals
-Vertical pointing, Doppler spectra recording   



Vertical pointing, Doppler spectra recording

Collocation with MMCR desirable but no necessary since 35-GHz frequency is available
Fast temporal (2 sec) and spatial sampling (30 m)
Co/cross Doppler spectra
Collocation with 2-DVD highly desirable
Single mode or MMCR-like sampling strategy?

Processing tools:
-ARSCL (moments, boundaries)
-Micro-ARSCL (Doppler spectra post-processing)

Improvements
-Water Vapor Correction
-Velocity Unfolding



“Frozen” 3D-structure of clouds properties (boundaries, LWC etc)
Possible to have temporal gaps between such measurements

Select a particular direction (e.g., cross-wind)
Repeat Horizon-to-Horizon scan N-times
Used during SWACR deployment at  Azores

Hemispheric Sky Cross Sections
N-different directions (e.g., 6)
Horizon-to-Horizon scan
Planned for SGP



“Volume-Imaging” of cloud properties (boundaries, WC, dynamics)
- Repeat several times to capture evolution/lifecycle  



VAD VAD VAD

Vertically Pointing

Emphasis on flexibility (PI-
driven) mode sequence



Standard Processing (at the radar data coordinate system)
-Significant Detection Mask
-Water vapor attenuation correction
-Doppler Velocity Unfolding

Visualization









3D Gridded Cloudiness Product (Preliminary)

Grid the radar observables 
in XYZ (e.g. 100x100x100 m)

Base Middle Top

10 km



www.clouds.mcgill.ca/research/sacr_data.html
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