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Context and CCRES’ objectives
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Centre for Cloud Remote Sensing (CCRES):

-~ 20 National Facilities (NFs)

- 1 Central Facility (CF)
- 1 Data Center (DC)

ACTRIS-CCRES network (2024)
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ACTRIS data life cycle and CCRES objectives
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DCR calibration: why and how ?

Why ?
. e Consistency between instruments and comparability of output data

o Crucial for understanding variability and representativeness of DCR data

e Important impact on microphysical retrievals (Protat et al., 2009; Ewald et al.
2019)

o Error of 1 dB in horizontal reflectivity — bias in ice content by about ~ 15-20%

e — CCRES objective is to guarantee a network of high-quality observations
o Needs of standardized and repeatable calibration methods

How ?
e Radar equivalent reflectivity: Z(r) =[cZ +2L_(r) + 20*log, (r) + Pr(r)] [dB]

. e Where:(C, = Cy+f(r) + fo(P) + ...

J

Constant calib.  Relative
ACTRIS coefficient corrections
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Diversity of DCRs set up within the CCRES framework

Total 35GHz 8
Frequency
Total 94GHz 14
Scanning or Total scanning 13
non-scanning Total non-scanning 7
Complex
task ! ;
Total single 11
Polarimetry type peleriiseiion
Total dual polarisation 5
Total Metek 8
Total RPG 11
Manufacturer

Total Copernicus 1

Total BASTA 2 o
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Method #1: absolute calibration (Toledo et al., 2020)

e Based on corner reflectors mounted on a mast (triangular trihedral reflector)
— known Radar Cross Section (RCS) — RCS calibration — Eq. Reflectivity calibration

e Atmospheric attenuation is corrected with SIRTA local measurements

e Takes into account the radar internal characteristics (saturation, antenna beam width,
gain variations at the transmitter and at the receiver IF, near field distance)

e Needs several iterations to quantify the alignment of the system

——

(b) Calibration coefficient distributions plotted from CPS samples

Mar-Apr 2019 campaign, 10 iterations performed with the 10 m mast setup RCS calibration results per iteration
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Method #1: absolute calibration (Toledo et al., 2020)

Strengths and Weaknesses

e Very reliable method but is work intensive & hard to carry out

e Does not work with all DCRs
o Signal saturation for RPG & Metek DCRs

e Need another solution — a two step DCR calibration strategy
o 1st step: select one radar as the reference and do absolute calibration — BASTA-CCRES o
o 2nd_step: transfer the calibration of BASTA-CCRES to those that are not calibrated |

m How ? By comparing simultaneous vertical cloud measurements —

— BASTA-CCRES (reference and calibrated) DCR radar goes to every NF to
calibrate their instruments

ACTRIS
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Method #2: calibration transfer (Jorquera et al., 2023)

BASTA-CCRES (calib.) & MIRA (uncalib.) Zh measured by both DCR (calib. &

Zh measurements uncalib.) before/after data processing
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Method #2: calibration transfer (Jorquera et al., 2023)

Strengths and Weaknesses

e Much simpler method to implement than absolute calibration .
e Works between any radar models and both 35-94GHz

e For each campaign:
o Absolute BASTA-CCRES calibration before
o BASTA-CCRES shipment & setup Time consuming
o Require ~ 2 months of colocated measurements

~ 20NFs — Possible every 4-5 years for each NF !
— What CCRES proposes in the meantime ?

ACTRIS
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Method #3: calibration constant monitoring with disdrometer
(Kollias et al., 2019; Myagkov et al., 2020; Chellini et al., 2022)

F100

e Automatically compare DCR Zh and N
derived disdrometer Zh in stratiform = — ==
rain events _”
— Ongoing CCRES activities
o Aims to monitor time shifts, drifts, *
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First results available on hitps://ccres.aeris-data.fr/en/data-visualization/
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https://ccres.aeris-data.fr/en/data-visualization/

Method #3: calibration constant monitoring with disdrometer
(Kollias et al., 2019; Myagkov et al., 2020; Chellini et al., 2022)

Strengths and Weaknesses .

e Requires stratiform rain event but automatic method — does not involve CCRES
resources for monitoring.

e Rain attenuation, wet radome attenuation, closest reliable DCR gate for comparison,
volume sampling between DD and DCR, DD calibration... could be sources of
uncertainty — painstaking event selection

ACTRIS
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Method #4 (under study): Use of spatial cloud radar to
transfer the CCRES calibration (based on Protat et al. 2009,
Kollias et al. 2019, EarthCare Cal/Val effort)
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Method #4 (under study): Use of spatial cloud radar to
transfer the CCRES calibration (based on Protat et al. 2009,
Kollias et al. 2019, EarthCare Cal/Val effort)

Strengths and Weaknesses

e Can enable remote calibration transfer from a CCRES facility to the NFs by
monitoring all sites continuously and simultaneously

e Requires several months of sampling for a reliable transfer (8+ months),
depending on the number of overpasses and the frequency of ice clouds at each site.
Following the ACTRIS guidelines is important to increase the amount of comparable
data.

e Any significant change to the radars hardware must be noted during the period
analysis (8+ months) — disdrometer method can help to detect unexpected changes

ACTRIS
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Conclusions & Perspectives

4 complementary DCR calibration methods (in use and/or being developed at CCRES)

e Absolute calibration (Toledo et al 2021)
o Works well for BASTA-CCRES, not for other DCRs

e (Calibration transfer with ground-based DCR (Jorquera et al., 2023)

o Useful by combining calib. and uncalib. DCRs but time consuming (~ 2-3 months each time)

e (Calibration constant monitoring with disdrometer
o Require stratiform rain events but allows to monitor DCRs drifts, ...over long term period

e (Calibration transfer with spatial DCR
o Extending the spatial consistency of ACTRIS DCR calibration by combining all methods

Perspectives

e Disdrometer calibration with iron balls (coop. with S. Kneifel at LMU)
e Self consistency method for dual polarisation cloud radar (Myagkov et al., 2020)
e Extended calibration period based on Al method
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Thank you
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