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DOY Date DAY Weather Comment (times are in UT)

268 25. Sep Monday Overcasted Sky Installed at 14:00

269 26. Sep Tuesday Mix of Sun & Clouds 7:27 calibration using T68523

270 27. Sep Wednesday Mix of Sun & Clouds 10:20 Testing ARPA Calibrator

I=6.2999 A

15:05 calibration using T68523

271 28. Sep Thursday Clear Sky 6:22 calibration of AAO using T68253

with some Clouds at noon 6:39 calibration using T68523

6:58 calibration using T61252

7:18 calibration using T68522

7:30 change scan: 290:0.25:400, 1/4h

272 29. Sep Friday Mix of Sun & Clouds 6:24 calibration using T68523

End of Campaign: 11:00
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Comments from the local operator

1. during the absolute calibration of broadband (BB) radiometers by ARPA in summer 2017, all BB
instruments showed a general decrease (Fig. 1), which, in the view of the QASUME audit, is now
attributable  to  a  decrease  in  the  reference  responsivity  (AAO).  The  broadband  2017
intercomparison at PMOD also proved that the irradiance scale of ARPA is some percents too low;

2. it would be useful to know since when the Bentham had started drifting or had changed, in order
to correct the measurements in the series or remove them from further analyses. To this purpose, we
tried to  compare AAO to the other  colocated instruments.  However,  in the period between the
second to last (2016) and the last (2017) BB calibration, no systematic trend or sudden change was
detectable in the BB/AAO ratio (high noise), Fig. 2;

Fig. 1: Variations of absolute calibration factors of ARPA 
broadband radiometers (the AAO Bentham 
spectroradiometer was used as reference).

Fig. 2: BB/AAO ratio during clear-sky days. The vertical lines 
represent the calibration periods, when BB was aligned to 
AAO.



Fig. 4: Relative difference between measurements and model
for three completely clear-sky days. Large deviations at the 
beginning/end of the day are expected due to the local 
horizon.

3. the AAO/Brewer ratio  doesn’t  show any appreciable  decrease in  the time interval  since last
QASUME audit  in  2015  (high  noise,  partly  due  to  different  measurement  schedules  and  scan
durations). Conversely, a slight increase of the ratio (likely due to a recent calibration of the Brewer
by IOS) can be identified in 2017, which however goes in the wrong direction compared to the
recent findings with QASUME, Fig. 3;

4. the comparison of AAO to the model (clear-sky days only) is also very noisy and doesn’t allow
any detection of a change in AAO responsivity (not shown). Interestingly, the comparison for some
clear-sky days in 2017 seems to confirm the slight daily increase of AAO responsivity during the
day (Fig. 4) revealed during the intercomparison. The measurement/model spectral ratio, however,
is completely flat (Fig. 5), differently from the QASUME audit results;

Fig. 3: Ratio AAO/Brewer. The -4% offset since the end 
of 2013 is due to the transition from AAO to Brewer #17
(IOS) as a reference for UV.



6. In the past months, sudden shifts of the spectral scale were observed. Misalignments between the
two monochromators in AAO were clearly visible, sometimes, in the ratio between two subsequent
calibrations (about one month interval) as spectral oscillations (amplitude +/- 1% and period of 40-
50 nm). However, the issue was solved before the audit by realigning the monochromators using a
QHT lamp.

In conclusion, neither the reason of the deviations between QASUME and AAO or the length of the
series affected by the issue is perfectly understood at the moment. The development of an optical
laboratory for calibrations using 1000W lamps will be of help to resume the traceability chain,
however maintenance of the instrument and further comparison must be scheduled for the future.

Fig. 5: Spectral ratio model/AAO.
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Global irradiance ratios AAO/QASUME at Aosta−matshic:25−Sep−2017(268) to 29−Sep−2017(272)
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Global irradiance ratios AAO/QASUME at Aosta−matshic:26−Sep−2017(269)
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Global irradiance ratios AAO/QASUME at Aosta−matshic:27−Sep−2017(270)
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Global irradiance ratios AAO/QASUME at Aosta−matshic:28−Sep−2017(271)
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Global irradiance ratios AAO/QASUME at Aosta−matshic:29−Sep−2017(272)
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Global irradiance ratios QAS2/QASUME at PMOD/WRC−matshic:08−Apr−2017(098) to 04−Oct−2017(277)
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