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The 6th Filter Radiometer Comparison (FRC-VI) campaign took place in Davos (Switzerland) from 20th September to 10th October 2025 (although it was extended to 17th The FRC-VI campaign: SUNRAD algorithm:

October). This event, organised by the PMOD/WRC with the support of the World Meteorological Organisation, aims to ensure harmonisation and traceability of ground-based . The SUNRAD algorithm was elaborated in the context of the
aerosol optical depth (AOD) measurements to the WMO reference scale, given by the PMOD/WRC reference Precision Filter Radiometers (PFRS). Several sun-photometers > Several sun-photometers from  different  aerosol European Skynet Radiometers network (ESR) to perform synergistic
belonging to different sites from the main global networks (e.g. SKYNET and AERONET) participated. Another advantage that these kind of campaign offer is that measurements observation networks attended: 11 PFR + triad for AOD analyses between instruments from different aerosol measurement
are performed at almost the same time and place, so discrepancies in the retrievals would be attributed to the instrumentation, processing algorithms or calibration. Hence, this reference, 4 Cimel, 2 CW193 and 3 Prede POM (POM-01 networks (Estellés et al. 2012) |
dataset can be used to understand the limitations of existing methods and develop possible improvements. from CNR and UVEG and POM-02 from Japan X e G TG modﬁles: déform, which adapts raw data files to
In the present work, data from Prede, Cimel and PFR collected during this campaign are analysed. First of all, a validation of the SUNRAD algorithm, which is adopted by the Meteorological Agency). the SUNRAD specific format (for the moment, the algorithm can
SKYNET network to obtain AOD, Angstrom Exponent (AE) and columnar water vapor (CWV) from direct sun measurements (Estellés et al. 2012), has been carried out. For this deal with Prede and Cimel data, although the a(’japtation to PER is \
purpose, the dataset provided by AERONET from the Cimel #1144 has been taken as reference, and thus compared with AOD retrievals obtained by running SUNRAD for three » Unfavourable weather conditions (rain, snow and cloud planned); and dsproc, which retr’ieves AOD. AE and CWV from the |
cases: Cimel #1144 raw data and calibration, raw Prede data but calibration transferred from Cimel #1144, and raw Prede data with Improved Langley Plot (ILP) calibration based coverage) — best days for observation were 28-29/09/2025 L e e ;
on MRI (Kudo et al. 2021). Results overall confirm the agreement of SUNRAD algorithm with the standard procedure used in AERONET. However, discrepancies in the 1020 nm and 2-3/10/2025, so we have focused on these 4 days. . Meteorological parameters can be specified in a separated file. In
channel in the case of Prede data with ILP calibration are found and have been hypothesised as temperature or calibration effects, although further examination is required. this work, NO,, 05, CWV and Temperature for each measurement
Furthermore, AOD comparison between ClmeI-P_FR, Prede-PFR and two Prede instruments _have be'en analys_e(_j._ Cases involving _the PFR are related_ to a reasonably _good Measurement area for the FRC-VI campaign (coord.: 46,810 N, 9.84 ° E, 1588 ma.s.l). day have been taken from AERONET retrievals. However, for the
agreement taking into account that the corresponding dataset does not belong to the reference triad and is not definitive (see Kouremeti et al. 2026 for a stricter PFR comparison). Picture a shows the instrumentation under snow coverage, and picture b depicts the Pressure, values computed by SUNRAD are chosen instead.
Nevertheless, from the Prede-Prede comparison, it is concluded that the CNR Prede had some problem that have yet to be analysed, since unexpectedly larger AOD are found. lnirEe s el (L ISGEEE IR TIONT (i 1D gy Some SRR Erge SO erEei - For the SUNRAD validation, AOD is obtained through this
Finally, the influence of the calibration method in the retrievals has been studied by comparing the AOD for Prede (based on SUNRAD) with the obtained from the Cimel #1144. It S WS L R eV HO algorithm and then compared with AERONET V3 retrievals for
has been found that the ILP calibration based on MRI is the one which provides the best agreement between these two instruments. Cimel #1144.

Results
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MRI calibration (letters c). to assess the cause of these discrepancies.

- Cimel-PFR differences are smaller than the

Raw data from Prede Statistical parameters applied to the comparison of the AOD at different channels for
. . the validation of the SUNRAD algorithm: Root-Mean-Square-Error (RMSE), Standard

T Prede Ca“bratlon Deviation of the differences (DIFF STD), Mean Bias Deviation (MBD), 90th
percentile (P90), correlation coefficient R? and ratio of points within the WMO limits.

RMSE | DIFFSTD | MBD | P90 | R* 1% WMO |

- For Cimel raw data, excellent Cimel raw (Cimel cal)  0.0006  0.0004 0.00002 0.0008 0.9908 100
agdresement between AIERONET , ; POM raw (Cimelcal) | 0.0015 00009 00002 0.0017 09135 100
and SUNRAD retrievals. POM raw (ILP MRI cal) 0.0052 00014 -0.0050 -0.0030 0.9486  98.4 A CO”C'US'OHS

0.010 4

- Good agreement when Prede ™ Lop.5, = 0.83 400500 a0 + 0.008 Cimel raw (Cimel cal.)  0.0002  0.0001  -0.0001 0.0001 0.9988 100 — A i , ’ ACKNOWLEDGEMENTS:
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channel. On the other hand, the CNR-UVEG Prede comparison suggested that the CNR Prede dataset must be thoroughly examined, since AOD REFERENCES‘
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c : 3 2 2 2 : 2 measurements within WMO Filterradiometers Campaign (FRC-VI) , EGU General Assembly 2026, Vienna, Austria, 3-8 May 2026, EGU26-21168,
UVEG Prede based on different calibration methods with the retrievals from Cimel #1144, it has been found that the degradation of the 340 nm [ | == 01010 5194/cqusphere-cqu26-21168. 2026,
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channel. 0 POM raw (Cimel cal)  0.0016 0.0009 -0.0003 0.0015 05759 100
- For Prede raw data and L T POM raw (ILP MRl cal.) 0.0077 00018 -0.0075 -0.0047 0.7278  71.8
calibration, the agreement is also <o ST Cimel raw (Cimel cal.) | 0.0011  0.0004  0.0010 0.0018 0.9904  98.9
good except at 1020 nm, which - POM raw (Cimel cal)  0.0039  0.0022  0.0022 0.0062 0.4998

POM raw (ILP MRI cal.) 0.0254  0.0057 0.0248 0.0323 0.0038

may be affected by temperature.
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