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Referee No. 2: Comments and Corrections

General comments

This manuscript is a great contribution to highlight challenges in and the complexity of
high quality radiation measurements. It outlines important issues based on solid data
and gives several recommendations on necessary actions derived from their conclu-
sions. However, the question remains how realistic these suggestions or solutions are
in the “real” world. Lacking the raw data needed for a recalculation of the radiation val-
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ues most stations will have to leave their historic data as is. At the present, the added
benefit and feasibility of a recalculation of archive data remains questionable. That be-
ing said, I nevertheless think it is essential to keep the discussion of these issues open
and ongoing. And it is undisputed, that for future studies, the storage of the sensor raw
data is highly desirable. _____________________ Specific comments

_______________________________________________________________________

Referees comment: One recommendation I would make is to concentrate on the long-
wave fluxes. Introducing also the short-wave flux considerations does not add to the
readability of the article. However, if the authors deem it necessary to leave it like that,
that’s ok with me as well.

Reply: Our proposal to the Swiss SNF for funds included both the shortwave and
longwave ranges. In order to fulfill these obligations, we decided that it would provide a
better all-round overview if a discussion of shortwave issues was included in the paper.
We hope that this is the case and would therefore prefer to keep the paper in its present
form, especially as there is too little material for a separate paper on shortwave issues.

_______________________________________________________________________

Referees comment: There is a more recent reference for BSRN which should
also be cited in chapter 2.3: König-Langlo, G., Sieger, R., Schmithüsen, H.,
Bücker, A., Richter, F. and Dutton E.G. 2013: The Baseline Surface Radiation Net-
work and its World Radiation Monitoring Centre at the Alfred Wegener Institute.
www.wmo.int/pages/prog/gcos/Publications/gcos-174.pdf.

Reply: We have included the recommended reference at the start of Section 2.3.

_______________________________________________________________________

Referees comment: The amount of abbreviations used is immense, although neces-
sary. To improve intelligibility of the text I suggest to add a list of abbreviations at the
end (txt or table form)
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Reply: We have added a list of abbreviations after the reference list.

_______________________________________________________________________

Referees comment: You make it seem, as if the error of 3.5 – 5.4 W/m2 was a gen-
eral one. However, it only applies to clear-sky night-time measurements, right? You
should stress more that these errors are much lower during all-sky 24h measurements
(see Table 4), and are in this case within the range of the measurement uncertainty.
Recommendation 6 seems therefore currently unnecessary. If raw data will be made
available in the future, all studies requesting an IWV correction should be able to apply
it to the archived data if necessary.

Reply: These comments are difficult to answer in a single sentence as there are several
aspects to be answered, and there may be several small mis-understandings here.

We believe that the Referee is referring to the Abstract on Line 17. We have updated
the sentence as we omitted to mention that these refer to all-sky and clear-sky val-
ues, respectively, rather than just clear-sky values as mentioned by the Referee. The
updated text is in bold below:

"Based on PMOD/WRC calibration archives and BSRN data archives, the downward
longwave radiation (DLR) time-series over the 2006 – 2015 periods were analysed at
four stations (polar and mid-latitude locations). DLR was found to increase by up to 3.5
and 5.4 W m-2 for all-sky and clear-sky conditions, respectively, after applying a WISG
reference scale correction and a minor correction for the dependence of pyrgeometer
sensitivity on atmospheric integrated water vapour content".

The above sentence refers to DLR increases at the 4 stations in the study, so we
respectfully disagree that this could be interpreted as a “general" increase. We have
therefore left the sentence.

Nevertheless, it is true that some DLR increases in Tables 4 and 5 are within the WISG
and the IRIS uncertainty ranges of ±2.6 and ±2.0 Wm-2, respectively.

C3

http://www.atmos-meas-tech-discuss.net/
http://www.atmos-meas-tech-discuss.net/amt-2017-41/amt-2017-41-AC2-print.pdf
http://www.atmos-meas-tech-discuss.net/amt-2017-41
http://creativecommons.org/licenses/by/3.0/


AMTD

Interactive
comment

Printer-friendly version

Discussion paper

As there is no room in the Abstract to insert more text, we have therefore inserted a
sentence concerning the uncertainty on Page 9 Line 3:

“Before considering the overall results in Tables 4 and 5, it should be noted that some
of the DLR increases are within the WISG and the IRIS uncertainty ranges of ±2.6 and
±2.0 W m-2, respectively”.

Further referees comment: “Recommendation 6 seems therefore currently unneces-
sary. If raw data will be made available in the future, all studies requesting a IWV
correction should be able to apply it to the archived data if necessary”.

Based on these constructive comments, we have changed the original text in Recom-
mendation 6 from:

“On the other hand, a revision of longwave BSRN time-series is more difficult as it can
only be applied to those pyrgeometers which are traceable to the WISG, and for which
raw data are available. A future dedicated study within the framework of BSRN may be
more effective in this case”.

To:

“On the other hand, a reference scale revision of longwave BSRN time-series is more
difficult as it can only be applied to those pyrgeometers which are traceable to the
WISG, and for which raw data are available. A nominal correction for the IWV depen-
dence can be applied by the end-user instead, if the measuring pyrgeometer has not
had a 3-season calibration at PMOD/WRC. Perhaps of greater importance is whether
any increase in average DLR, after all corrections, is within the IRIS uncertainty range
of ±2.0 Wm-2. It could be argued that a revision of the historical time-series is there-
fore not practical, which is true to a certain extent. However, a more general but vital
aspect to consider is that the reduction of measurement uncertainty and the increase
in accuracy is an important goal of global radiation budget studies”.

_______________________________________________________________________
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Referees comment: Some stations might be especially prone to IWV dependence (dry
climate/polar?), other stations in humid climates may not. I am missing a statement on
this.

Reply: The possible effect on average DLR at other BSRN stations was not adequately
discussed, so we have added some text to Page 9 lines 3-9 which discusses this. As
average DLR depends on the cloudiness and IWV at each station, we have discussed
both aspects rather than just the effect of IWV. We would prefer to avoid a specific
statement on IWV dependence and station climatic conditions, and instead just make
a general statement at this stage, especially as the IWV correction is relatively small.

The new text is:

“Before considering the overall results in Tables 4 and 5, it should be noted that several
of the DLR increases are within the WISG and the IRIS uncertainty ranges of ±2.6 and
±2.0 W m-2, respectively. Despite this, if average DLR values are considered to be
representative of mid to high-latitude stations, then it implies that similar increases in
average DLR may be expected at other BSRN stations, although this will depend on
the level of cloudiness and the period of time when IWV < 10 mm. Unfortunately a
low-latitude station could not be included in this study but a higher percentage of clear-
sky conditions and higher IWV values are likely to occur on average at such locations,
resulting in larger increases of average DLR than in Tables 4 and 5. As BSRN stations
represent a wide range of dry/humid climates at high/low latitudes, a better estimate of
how DLR would change with a reference scale revision and IWV correction will have to
await a more detailed study.”

_______________________________________________________________________

Referees comment: As you stress the importance of the raw data, and the difficulty of
obtaining it I recommend considering the publication of the data files used in this study
in a public archive. Then, these files could also be cited correctly.
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Reply: We agree that this would be the best way forward for the raw data from NYA
and GVN used in this study. We will therefore investigate how/whether this can be
coordinated with BSRN and station managers from NYA, GVN and PAY.

_______________________________________________________________________

Referees comment: In Figure 3 it becomes clear that the changes in sensitivity (C)
between past calibrations/deployment periods are much larger than the effect of IWV
seems to be (compare with Fig. 1). Shouldn’t this rather also be a focus of improvement
efforts?

Reply: This is a good point which we have not discussed in enough detail. However,
the changes in C are only “apparent”. DLR is calculated in Eq. 1 (non-linear) with C but
also with time-series of the parameters k1, k2 and k3. Hence, C cannot be compared
from deployment period to period, as k1, k2 and k3 are usually different. There is a
broad consensus that pyrgeometers give stable DLR measurements, hence we do not
believe that an additional focus for improvement is required.

We have therefore changed the sentence on Page 8, line 26 to:

“Figure 3 shows the NYA time-series of C for scenario 4, where different pyrgeome-
ters were deployed for different periods of time (vertical lines). Periods of constant
C within each pyrgeometer deployment period occur when IWV > 10 mm, while pe-
riods of variable C occur when IWV < 10 mm. Note that any differences in C from
deployment period to period for the same pyrgeometer, reflect the non-linear nature of
Eq. 1 (ki time-series are also required to calculate DLR) rather than any instability in
pyrgeometer measurements”.

Table 1 also has a revised footnote to take this into consideration.

_______________________________________________________________________

Technical corrections
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Referees comment: Page 1, line 23: According to Google Earth the location of the
PMOD in Davos is rather at 46.813N, 9.844E, please check. If you give a location it
should be as exact as possible in my opinion.

Reply: The coordinates we use, stem from Swiss Metas determinations in the past.
We prefer using these values rather than those from Google for a number of reasons.
However, instead of giving our location to 2 decimal places, we have now given the
coordinates to 4 decimal places. This is now: 46.8143◦N, 9.8458◦E.

_______________________________________________________________________

Referees comment: Page 4, line 33 at the very end: the PMOD CG4-030669 pyr-
geometer is only one instrument, right? Then it should read “pyrgeometer” and not
“pyrgeometers”.

Reply: This has been corrected as recommended.

_______________________________________________________________________

Referees comment: Page 5, line 7: The sentence starting with “Regardless..” is a
little confusing. What do you mean by “here” – also the “later on” is confusing, I’d
suggest to rephrase this sentence and just mention the sections where these issues
are discussed.

Reply: We agree with the Referee. In fact, the sentence is not really required, and we
have therefore removed it to avoid any confusion.

_______________________________________________________________________

Referees comment: Page 6, line 11: I do not find a Gröbner and Wacker, 2011 refer-
ence in the reference list, so either this reference is missing, or there is a typo in the
publication year.

Reply: Sorry, this reference was missing but has now been changed to Wacker et al.
(2011), and included in the reference list.
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_______________________________________________________________________

Referees comment: Figures 1 and 2: grey shades are rather hard to differentiate, in
Fig 1 I cannot discern three shades of grey, in Fig. 2 the two shades are too similar to
each other.

Reply: The light and dark shades of grey are now more clearly visible.

Interactive comment on Atmos. Meas. Tech. Discuss., doi:10.5194/amt-2017-41, 2017.
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Fig. 1.
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