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Impact of second-trip echoes for space-borne high-pulse-repetition-frequency nadir-looking W-band cloud radars
Alessandro Battaglia
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Higher PRF — increased overlap of second-trip echoes
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Higher PRF — increased overlap of second-trip echoes unambiguous range
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Higher PRF — better Doppler velocity measurements

High PRF Activity
November 6-12, 2024
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Higher PRF — better Doppler velocity measurements

Comparison of Doppler Velocity Errors in Mid-Latitudes
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Higher PRF — increased overlap of second-trip echoes
— better Doppler velocity measurements

The importance of developing robust techniques to remove second-trip echoes
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Using Surface Doppler Velocity to Identify Potential CPR Antenna Mispointing

m The surface, as a high-SNR measurement, can
provide reliable information to assess the CPR
antenna mispointing

m No induced Doppler effects (vertical motion at
nadir) are expected from surfaces like the ocean or
snow-covered land

m Any departure from the expected 0 m/s velocity
indicates a potential antenna mispointing

Latitude [deg]

m At the velocity of the satellite, small mispointing can
cause significant line-of-sight Doppler velocity
contamination:

Surface Doppler velocity STDEV ., [M/s]
o

Longitude [deg]

® 0.01°%z.6knvs) = 1.32m/s
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Weekly Averaged CPR Antenna Mispointing Angles
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Surface Doppler velocity observations reveal mispointing trends influenced by solar illumination

cycles and thermoelastic distortions on the CPR antenna
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CPR Antenna Mispointing
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shift at daylight entry as sunlight is partially blocked by the spacecraft

UTC 2024-10-28 02:05:52.804 UTC 2024-10-28 02:48:36.365
Lesa Cesa : Spee S

EARTHCARE FARTHCARE
Orbit Number; 2367

Orbit Number: 2367
Time Since ANX: 3489.957

Time Since ANX: 926.3%

2nd ESA-JAXA EarthCARE In-Orbit Validation Workshop | 17 — 20 March 2025 | ESA-ESRIN | Frascati (Rome), Italy



Daylight exit

CPR Antenna Mispointing

Mispointing angle [deg]
Doppler velocity bias [m/s]

EarthCARE’s Orientation Relative to Sunlight

Daylight entry ANX Time [min]

{é} Daylight entry  Daylight exit
Direct solar illumination causes a rapid mispointing A second shift occurs a few moments before exit,
shift at daylight entry as sunlight is partially blocked by the spacecraft

UTC 2024-10-28 02:05:52.804 UTC 2024-10-28 02:48:36.365
Lesa Cesa : Spee S

EARTHCARE FARTHCARE
Orbit Number; 2367

Orbit Number: 2367
Time Since ANX: 3489.957

Time Since ANX: 926.3%

2nd ESA-JAXA EarthCARE In-Orbit Validation Workshop | 17 — 20 March 2025 | ESA-ESRIN | Frascati (Rome), Italy



Nl VEESRES #[ S [EeY

CPR Antenna Mispointing pgﬁectlan ¥ McGill %364 Eesa

CPR Antenna Mispointing Parametrization

New antenna mispointing correction implemented in C-PRO (baseline AC) Time and Amplitude Shifts
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Want to learn more? Our manuscript is coming out soon!

EarthCARE’s Cloud Profiling Radar Antenna Pointing
Correction using Surface Doppler Measurements

Bernat Puigdomenech Treserras, Pavlos Kollias, Alessandro Battaglia, Stmone Tanelli and
Hirotaka Nakatsuka
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https://web.meteo.mcgill.ca/EarthCARE/
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Validation Using Ice Clouds

Without Antenna Pointing Correction
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New antenna mispointing correction implemented in C-PRO (baseline AC)
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Validation Using Ice Clouds

New antenna mispointing correction implemented in C-PRO (baseline AC)
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* Observation Period: Jun 12, 2024 — Feb 15, 2025 (~8 months)
* Instrument Simulator: Orbital-Radar Tool (Pfitzenmaier et al., 2024), adjusting surface radar data to match CPR
« Data Filtering: Applying the same minimum detectable signal (MDS)

« Spatial Window: Within a 100 km radius of each site location
* Reflectivity Calibration:  -1.9 dB (KAZR, NSA) and -0.7 dB (FMWC, Neumayer), derived following Kollias et al. (2019)
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Along-track Distance [km] Along-track Distance [km] Along-track Distance [km] counts (1 month):

within 100 km: 12-15 times
within 200 km: 26-31 times
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