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Abstract SCA Validation with Side-Pointing Radar o et

The 3D Scene Construction Algorithm (SCA) supports EarthCARE radiative closure assessments by ECALOT Flight 6 (2025-01-25) . 1200

extending nadir cloud and aerosol retrievals into three-dimensional scenes using Multi-Spectral Imager _ _ 473 {180

(MSI) radiance matching. Since the accuracy of the constructed scenes directly affects simulated radiative * Nimbostratus case (overpass time: 19:24 UTC) —lce a7, | 160

quantities, independent validation is essential. The EarthCARE Commissioning Calibration/Validation CIOUd'_ _ _ % .0
« Convair-580 under-flight along EarthCARE track, with 465,

Campaign in Ottawa (ECALOT; October 2024-March 2025) provided a unique dataset for this purpose,
including airborne observations from NRC Canada’s Convair-580 research aircraft equipped with in situ
cloud probes and side-looking dual-polarization W- and X-band NAWX radars. These radars provide off-
nadir observations and retrievals of ice cloud microphysical properties, including ice water content, particle
concentration, and mean volume diameter. In this study, 3D ice cloud fields generated from EarthCARE
composite and synergy retrieval products are compared with ice cloud properties retrieved from the
Convair-580 radar observations. The results provide an independent assessment of SCA performance and
support the evaluation of EarthCARE ice cloud retrieval products.
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starboard-side pointing W-band radar beam.

« Radar products: Z, IWC, D, N..
« Reconstruction products: 42:3)
« Reflectivity at aircraft level. i
« Construction index: ACMB-3D Baseline BC (11.4)
 Validation range: across-track from 0 to 10 km at east
side of the nadir track; along-track ~130 km 44
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Airborne Sensors and Data

Underflight leg

Zenith + nadir pointing radar beams
Vertical Radar Reflectivity (dBZ)

* NRC Airborne W-band (NAW) radar system: NAW side antenna has dual-polarization capability and the
pulsing scheme alternates between horizontal and vertical polarization.

* Cloud scattering and optical array probes: The PSD is composed of separate datasets from three probes:
the CDP-2 (scattering probe, 2-50 um), the 2DS (10-1280 um), and HVPS3/4 (150-19200 um) or PIP (100-
6400 um) if the data quality from HVPS is poor.

* Nevrozov hot-wire probe: In this work, IWC is approximated as the difference between TWC and LWC.
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corresponding retrieved cloud microphysical parameters.
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Ice Microphysical Retrieval Using Radar Polarimetric Observations
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For mean volume diameter (D), aZ? where a and b are derived from
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* Retrieved IWC was mapped onto the
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EarthCARE’s Scene Construction Algorithm EarthCARE grid.
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* Limited searching distance L V1 Dl _; Summary
(configurable), 200 km (BA), 400 | .
km (BC). * Very good agreement (up to 10 km cross track) for both IWC and radar reflectivity (Z, not shown).

 Better agreement obtained using the polarimetric IWC retrievals.
* Future work: Validate additional SCA-derived microphysical parameters using radar-retrieved D,, and N..
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