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Introduction

PERCUSION campaign with a focus on validation o HALO aircraft Specification of MIRA and CPR

Campaign period
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ampaign locations
» Cape Verde / Sal: ITCZ, Aerosol Frequency . 94.05 GHz
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» Germany: Dedicated validation flights r' "mwave» . | i o
9RCESTRA F e y ey Repetition rate : 6.1-7.5 kHz
Campaign duration — 9 weeks e Y L HALOSR :
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» 28 Scientific flights: 11 (Sal), 10 (Barbados), 7 (Germany) Beam width . <0.095°
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» Embedded within the ORCESTRA campaignh: - HSRL-Lidar (WALES, 532 nm — Wirth et al. 2009) @1 0 km <-35dBZ
- W ﬁ , Cloud Radar (HAMP MIRA 35 GHz - Ewald et al. 2019)
:_“t_;,l , | I\/I|crowave Radlometer (HAI\/IP passive — Mech et al 2014)
' - MAESTRO CELLO BOW-TIE / PICCOLO
@ e A SAFIRE ATR-42 NCAS King Air RV METEOR / SEA-Pol 4 » Validate CPR radar reflectivity and Doppler velocity using HALO aircraft-borne MIRA with a Ka band.

Methodology

« (PR L1b vDa data were used. Statistical analyses were conducted for all matchup cases with MIRA.

* For Doppler velocity, bias correction was applied using surface Doppler velocity. Folding correction was applied Radar reflectivity (K-value) correction
for values exceeding +3 m/s.

« For CPR data, spatial interpolation (nearest-neighbor) was applied to match the MIRA data spacing.

* The radar reflectivity factor Z for both MIRA and CPR 1is defined as:

4
 For MIRA data, a 10 km moving average was applied to ensure consistency with the CPR 10 km integrated data. 7 = gﬁ(lz (n: radar reflectivity, A: wavelength, K : normalizing dielectric factor)
[
Doppler velocity (1Q offset) correction  |K|? is 0.93 for MIRA, and 0.75 for CPR. = necessary to account for this difference
. . . . . 2
* The post-hoc IQ offset correction was applied by subtracting the real part of the noise covariance _o |Kkal N
~ . . . . Z < |K = Zy =Zg, + 101 dBZ) = Zyg, + 093 (dBZ
Re ( R, 0is e) , which well represents the 1Q bias, from the measured complex covariance R: K] w Ka 0510 | Ky |2 ( ) Ka ( )

R=R— Re( ﬁnoise)_ * Focused on regions below 253 K, where 1ce clouds are dominant and K-value 1s stable.
The noise region was defined as Z <—40 dB. Outliers were removed prior to calculating mean values.

Result (Imura et al., in prep.)
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Doppler velocity bias of CPR against MIRA ? ? S
@ 1.00 » It is found that CPR qualitatively and quantitatively captures radar reflectivity and Doppler velocity well
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= 07 os0 CPR — MIRA » To gain more robust insight into CPR observational performance, future studies should incorporate
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