Validation of EarthCARE Cloud and Precipitation Products
Using FAAM Aircraft Observations: VERIFY Campaign
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The FAAM Alrborne Laboratory
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BAe-146-301 large research aircraft based
at Cranfield Airport at Cranfield University
* 30/150m (water/land) up to 11km
* Upto4tones of scientific equipment
Cloud physics instrumentation
: * Droplet counters
’ Research A'e'““ ‘.\ . . .
720000000 U * |maging probes covering sizes from
| 3umto 6.2mm
* Bulkice and water content
Standard suite of aerosol, meteorology,
chemistry instrumentation

FaAaM Aerosol and Cloud Particle Instrument Capability
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The VERIFY Campaign

* In situ clouds and aerosols
e Within 10 minutes of the EarthCARE track
* 34hr of flights collected over 9 sorties

e Data freely available at
e https://data.ceda.ac.uk/badc/faam/data/2025

e https://data.ceda.ac.uk/badc/faam/data/2024

* Flights C393-397, C399-402

Ireland

Data S10, NOAA, U.S. Navy, NGA, GEBCO
Image Landsat / Copernicus
Image IBCAO
Image U.S. Geological Survey
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The VERIFY Campaign

Baseline: CA, reflectivity elevated by 1.6 db (to match CB); Credit: S. Mason (ECMW(F) using ectools
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Validation of LWC

Flight 401: 27" January 2025

C401 EarthCARE CPR, ATLID and FAAM CIP Overlay
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Validation of IWC

Flight 396: 18" November 2024
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Height (km)
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log1g (ATL-ICE IWC [g/m?]) log1 g (CPR-CLD IWC [g/m*])

log1p (ACM-CAP IWC [g/m?])

FAAM CIP vs EarthCARE CPR-CLD IWC
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Validation of lidar profiles

Extinction Coefficient (km™1) Flight 394: 7th November 2024
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Summary

* VERIFY completed 34hr of flights over 9 sorties through a
range of aerosol/cloud environments

* Freely available at https://data.ceda.ac.uk/badc/faam/data/
* Strong agreement between EarthCARE and FAAM lidars

* Good comparison of mass-size relationship against Nevzorov
probe but not against CPR’s reflectivity

* CPR underestimates IWC in thin cirrus, while ATLID retrievals
align well with CIP and Nevzorov; the two synergy products

ACM-COM and ACM-CAP also show good agreement with in-
situ measurements.

* Flight 401 shows a larger CPR bias in LWC, particularly when
scanning through large cloud droplets.
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