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Answers to referee #1  

General comments 

 We added two sentences in the abstract (1) to better identify which kind of measurements are 

considered in NDACC (essentially remote-sensing measurements) and (2) to highlight the 

distinction between NDACC and other networks (compliance with strict measurement and data 

protocols to ensure high and consistent quality of the data). 

 We have added some more references to (historical) scientific peer-reviewed papers where 

feasible, but we have the feeling that this is not so relevant, since this paper is an introduction 

to the Special Issue that includes 38 other peer-reviewed scientific papers linked to NDACC, each 

of them again referring to previous relevant NDACC-related papers.  

 

Minor comments 

- Abstract The mission of NDACC does not become clear to me when reading the abstract. Is it mainly 

based on instruments and measurements that measure primarily stratospheric composition, or is it 

also focused on tropospheric composition? It may be good to list the different instruments (FTIR, 

lidar, ozonesondes, DOAS, Brewers, Dobsons: : :) that are actually part of NDACC (maybe in L28) so 

that the reader (if interested in a particular one of these) is informed right away. 

 

- Introduction Although the history of air quality research is being mentioned in the introduction, it 

remains unclear if any NDACC related measurements are contributing to studying this issue. I would 

state somewhere more explicit whether NDACC measurements concentrate primarily on the 

composition of the middle atmosphere (or not if a contribution to air quality observations is made). 

 

 We added in the abstract an explicit enumeration of the NDACC measurements techniques. 

 Question about scope of NDACC. The referee is right that it is not clear to what extent NDACC is 

concerned with air quality measurements.  

NDACC started as NDSC, focusing on the stratospheric ozone layer. When NDSC became NDACC, 

because the measurement techniques evolved and additional environmental issues became 

prominent, NDSC/NDACC broadened its scope to monitoring the composition of the 

atmosphere, from the troposphere to the mesosphere, in order to investigate the links between 

climate change, air quality and atmospheric composition.   



Therefore, we moved the explicit listing of NDACC objectives to the Introdcution and we 

explicitly added the link to air quality.   

- P2L10 ‘: …like carbon dioxide, methane: : :’ do you refer to ground-based in-situ measurements here?  

 Yes, this is about ground-based measurements. We clarified it in the text.  

- P2L16 A reference to Molina and Rowland, 1974 is here also needed. 

 We added that reference 

- P2L17/19/22/23 More references are needed after all these statements. This overview paper 

otherwise misses a chance to improve its educational value. 

 We added several references to historical papers 

- P2L29 Please provide reference to this report or where it can be found: we added the web-link to a 

PDF version of this report. 

 done 

- P3L24 Add reference. 
 The text has been clarified 

- P3L27 Add ‘US’ after ‘Colorado’:  

 done 

- P4 L9 Please introduce when the name change came along, the mentioning of NDACC for the first 

time in the introduction is otherwise too abrupt.:  

 done, see answer to comment about NDACC’s mission statement. We moved the NDACC 

mission statement forward, to the end of Section 1.1. As such, the name NDACC is introduced 

before it appears in Sect. 1.2, and we answer the referee’s remark concerning P9L10-17.  

- P7L2 Wording is unclear. Are there other measurements not included in this figure that also belong 

to NDACC, or are all measurements included shown?  

 A few more species are measured in NDACC, like CHOCHO (glyoxal) by the DOAS-type 

instruments, HCFC-142b by the FTIR spectrometers, etc. The list of species expands with time as 

the measurement techniques, research interests, and species’ abundances in the atmosphere 

evolve. We added a sentence in the text to clarify this, and we added a small box listing all the 

variables for which data are currently available in the NDACC database.  

- Figure 2 Do you show here affiliated stations only? It would be good to have the candidate stations 

included as well. I ask because I wonder whether there is really no candidate station in India? I also 

thought that there I one or even two NDACC stations in Africa (Kenia and South Africa)? If true, an 

update of this figure would be needed. 

 We prefer not to include candidate stations because this map would show a quickly changing 

situation. But we added a sentence in the text that highlights the existence of candidate 

stations, showing that the network is growing, and especially so in the presently poorly covered 

regions of the world.  

- P9L2-4 Please rephrase sentence, I don’t quite understand what you are driving at here:  

 Done: we have rephrased the sentence  as “This quality assurance lends considerable credence 

to the ground-based record which NDACC has contributed to all the quadrennial WMO Scientific 

Assessments of Ozone Depletion (1991 to present)”. 

- P9L10-17 This mission statement of NDACC would seem more logical and appropriate at the very 

beginning of Section 2, or even already in the introduction.  

 



 We moved the mission statement to the end of Sect. 1.1. and at the same time updated it 

according to our present understanding within NDACC.  

- Figure 3 Caption, why is the figure only similar, not equivalent to that in Figure 2? Also, I assume that 

theme and working groups are likely to overlap and it would be nice to reflect this in this diagram. 

 We have updated the NDACC station map and organisation chart taking into account the 

referee’s remarks.  

 It is true that the instrument working groups and theme groups have some overlap. But it would 

be very difficult to show that in the diagram – doing that would make the diagram quite fuzzy. 

So we added a sentence in the manuscript to indicate such overlaps.  Also we moved the 

paragraph on the theme groups higher up in the section, before the discussion on the 

cooperating networks – where it fits more logically. 

- P11L1 This information sounds incomplete. Why do you only show three of the existing theme 

groups? It would be more valuable to provide the most up-to-date information even though this may 

mean that figure 3 would have to be updated. 

 In fact, at the latest NDACC SC meeting in November 2017, we decided on  4 theme groups in 

total. So we updated the text and the chart 

- P13L1 and elsewhere:  

 we agree with the referee that we should always use the same acronym/name – so we have 

adopted NDACC everywhere in the paper after Section 1.1. We inform the reader of this choice 

at the end of Section 1.1 

- P13L11 GOZCARDS should be listed in the list with SAGE/OSIRIS, SWOOSH, and ESA-CCI, since it is 

composed of the same kind of satellite instruments, not just after SBUV-MOD. 

 done 

- P13L13 It seems inappropriate to highlight the ground-based data here as being ‘highquality’, since 

it implies the satellite measurements would not be high-quality. Please remove.  

 Done. We replaced the word high-quality by reference. 

- P13L13 It is confusing to include ozonesondes first, but then right away exclude them again, since 

they are not in the figure. Simply describe what is in the figure! 

 We removed the mention of ozonesondes. 

- P13L17 Title would be more meaningful with ‘Monitoring long-term atmospheric composition 

change’ 

 We changed the title to ‘Long-term ozone monitoring’ – because this section is only about 

ozone, in contrast to sections 3.3 and 3.4 which are mainly about other stratospheric and 

tropospheric species.  

- P13L18-24 To my knowledge is it outdated to talk about the three stages of ozone recovery. If you 

want to stick to this, refer to the respective WMO ozone assessment in which these stages were 

discussed. Also, from more elaborate statistical evaluations than that presented here, it is not clear 

whether the second stage of ozone recovery is reached already. Please remove this statement or 

provide references as a proof. 

 We rephrased that part of the text while removing any reference to the three stages of ozone 

recovery.  

- Figure 5 caption ‘ESC’ is ‘effective stratospheric chlorine’, not what the authors indicate here. You 

may also want to add a reference to where this figure first appeared in a publication, I assume 

updated from WMO 2014? 



 The referee is right that ESC stands for ‘Effective stratospheric chlorine’ and so the caption of 

Fig. 5 has been corrected for it. 

- P15L12/Figure 6 It’s incorrect to say that figure 6 shows the limb satellite sounders. Please rewrite or 

produce a new figure.  

 We have added a Fig. 6b that shows the limb and occultation sounders 

- P17L10 “NDACC excels: : :” is this not a little bit an overstatement? It may be true for any trace gas 

the lidars or ozonesondes may measure, but certainly for minor trace gas species, the resolution of 

the ACE-FTS satellite limb sounder (approx. 1-3 km in the UTLS) is not achieved? 

 The referee is right that this is an overstatement. We have rewritten the statement, pointing 

specifically to the NDACC instruments for which the statement is appropriate, and removing the 

part about the vertical resolution of the satellite instruments in the UT/LS, as follows: “NDACC 

lidar and sonde instruments provide insights into the upper troposphere/lower stratosphere 

(UT/LS) where most satellite limb measurements are less precise than in the middle and upper 

stratosphere. “ 

- P18L6 Please improve the English of this sentence. 

 Done 

- Section heading 3.3 Suggest shortening to ‘Constraining uncertainties in ozone absorption 

- cross-sections’   

 Done. 

- Section 3.4 This section would be more appropriate/logical to move to right after (or included within) 

section 3.1. See suggestion of header change above. 

 After reflection, we have moved Section 3.3 to right after Section 3.1 because both talk about 

ozone. Section 3.4 on the other hand talks about long-term trend evaluations, not only of ozone 

but about several tropospheric and stratospheric constituents, which fits well, to our opinion, 

after the original Section 3.2 about the support to satellite validation. 

- Figure 11 Are AGAGE and HATS measurements really part of the NDACC system? If not, I would not 

tend to include this figure and discussion in the achievements section here. If yes, since you label it 

here EESC (in contrast to ESC in an earlier figure) it would be appropriate to explain to the general 

reader how these variables differ from each other. 

 We have removed Fig. 11 and adapted the text accordingly. 

- Figure caption 12 I do not understand the information given in this figure caption and the main result 

that this figure represents. Please rework and be more specific also in the text. 

 We have rewritten the caption and added the conclusion that has been drawn from this work in 

the text.  

- P23L8 To have a reference on stratospheric water vapour changes from continuous ground-based 

measurements will become particularly important in the future and for future climate 

considerations, since past trends derived from merged limb satellite datasets have been yielding 

controversial results (cf. Hegglin et al., Nature Geoscience 2014). 

 This is a useful remark by the referee and we added a sentence in that sense in the text.  

- P23L20 This definition sounds unnecessarily complicated to me, please consider rewriting. 

 we simplified it to: ‘the UV dose on a horizontal surface causing sunburn’ 

- Section 3.6 The title of this section is more complicated than necessary. Why do you say ‘bounding 

factors’, are these not direct UV measurements? 

 We changed it to: ‘Latitudinal differences of UV-A and erythemal (“sunburning”) radiation’ 



- P25L23 What constituents have been evaluated in this context within CCMVal and in which papers? 

Please expand and provide references. 

 We have added material to the first paragraph of Section 3.7 stating that HCl and ClONO2 

column data sets were used in the CCMVal report and in a follow-on study. We specify that the 

NDACC measurements were used to identify problems in simulated HCl/ClONO2 partitioning 

and that led to the recognition of how transport in models directly affects ozone chemistry and 

projections of future ozone. 

- Section 4.2 I have to admit that I was somewhat lost reading the description of this tiered system of 

systems concept by Thorne et al (2017). I assume a score of 1 is the worst mark, a score of 6 the best 

mark achievable? What are the requirements to achieve the label of a global reference network?  

 The network maturity is evaluated by assigning scores to several characteristics of the network 

dealing with measurement traceability, standard operation and processing procedures, 

documentation, data availability, sustainability etc.  Maturity scores 5 and 6 establish a 

reference measurement capability. The more network characteristics have a score 5 or 6, the 

more the network approaches a true reference network. 

Since the first submission of this manuscript, the paper by Thorne et al. (2017) has been revised 

and published in its final form, and hopefully, it is more intelligible now.  

- P28L14 What was the reasoning for using HDF? Wouldn’t it have been easier for the community to 

use NetCDF as common format as mostly used in the climate modeling and Obs4MIP as well? 

 The HDF format was chosen around the year 2000, in agreement with the satellite community 

that used the HDF format at that time. At that time, NetCDF was not yet adopted commonly by 

the climate modelling community. This being said, the NDACC DHF will provide a tool that 

enables the user to convert from the GEOMS HDF to the NetCDF format. This has been added in 

the text.  

- P30L16 suggest to add ‘for validation’, or did you refer to something else here? 

 We added ‘for validation’ as this was what we referred to.  

- P31L1 In fact, the lack of plans to fly limb satellite sounders operationally highlights the urgent need 

to maintain a strong ground-based measurement system so to be able to support the WMO in its 

task to assess the state of the ozone layer every 4 years as requested by the Montreal Protocol. 

 This is a useful remark by the referee: we added it in the text.  

- P31L25 Add reference to Morgenstern et al. (ACP, 2017) 

 Done 

 
Technical corrections 

- P4L24 Check punctuation. 

- P8L1 put comma after ‘France’ 

- P13L19 Missing bracket 

- Figure 9 caption change ‘over the stations’ to ‘above the stations’ 

- Figure 10 caption correct ‘chorine’ to ‘chlorine’ 

- Figure 12 caption correct ‘Norther’ to ‘Northern’ 

- Figure 14 caption remove extra space after ‘Barrow’ 

 All have been corrected.  

  



 


