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GENERAL COMMENTS 

This paper deals with measurement of atmospheric Po214, and indirectly atmospheric Rn222, by 

allowing the sampled air to first pass through long lengths of tubing before direct measurement of the 

alpha decays of Po214 deposited on an exit filter.  If a predictable relation between Po214 entering the 

tubing and that present at the exit filter can be established, simplification in the measurement of 

atmospheric radon at the top of high meteorological towers might be possible.   Much of the labor 

intensive equipment could be located at the bottom of the towers with only a tubing extension to the 

less accessible elevated intake sites above.  The authors make experimental measurements using tubing 

lengths about 10 mm inside diameter and up to 200 m in length and determine the fraction of entering 

Po214 present at the exit end.    They compare their measurements with predictions of a single-mode-

size aerosol transport model and get good agreement except at the lowest Po214 concentrations. 

There is good reason why over the years people designing atmospheric measurement systems for radon 

and its progeny have chosen to use short, wide intake tubes and high flow rates.  Through hard 

experience they have learned that losses of progeny passing through tubing or chambers are difficult to 

predict or correct for.  There are just too many factors, some uncontrollable, that can affect losses of 

radon progeny in transport: turbulence levels, humidity, temperature, aerosol concentration, aerosol 

size distribution, electric fields, and tubing material, to name a few.  So among traditional designers of 

precision atmospheric measurement systems it would be almost heresy to consider using a 200 m 

diameter intake tube if it could be at all avoided. 

The above said, I think the present authors provide some valid arguments for considering long intake 

tubing.  I also think their experimental measurements are sound and results reasonable.  However, one 

limitation of their measurements is that they apparently do not report concurrent measurements of 

aerosol size and concentration at the intake.  Other concurrent measurements might also be useful, 

such as temperature and humidity.  Such measurements might prove useful for understanding the 

model’s difficulties at low concentrations, and, more importantly, for projecting results to other 

monitoring sites where atmospheric conditions might be much different. 

Although their modeling effort seemed valid given its approximations, I found it less impressive.  It is just 

too simplified to properly capture some of the important nuances involved. This is actually a very 

difficult fluid dynamics mass transport problem that cannot be solved exactly. However, more refined 

modelling is possible. In principle, I would do something such as the following.  Specify the 

concentration of radon, and radon progeny (in BOTH) the attached to aerosol and unattached to aerosol 

modes at the entrance to the tubing.  Then, do a time-dependent calculation of a parcel of air as it 

passes along the tubing, keeping track of the important sinks and sources for Po214, such as deposition   



of attached and, separately, unattached (characterized by effective deposition velocities), decay, 

ingrowth, etc.  I think such a more refined model might have a better chance of coming up with an 

explanation for the failure of their model at low concentrations. 

So let me summarize my evaluation of this paper.  It has a core of solid new experimental results.  These 

results are not surprising but might be valuable for others considering the long tubing approach.  

Comparison with estimates of a simple model is worth discussing.  However, the paper would be 

stronger if it had more information about air conditions at the entrance to the tubing.  It would also be 

stronger if more refined modeling were carried out.  Both of these revisions would be helpful if readers 

hope to reliably project the present results to other measurement sites with different atmospheric 

conditions and with different measurement equipment.  If the authors choose not to carry out revisions 

of this type, they should then at least state more clearly the limited promise of the long tubing 

approach.  If we are talking about international standards and global monitoring of atmospheric radon 

at major meteorological sites, I would put the long tubing approach and one filter Po214 measurement 

far down the list of preferred or reliable techniques.  Data from these global stations have a way of 

working their way into data bases then used by unsuspecting modelers to draw important conclusions 

about atmospheric circulation, climate change, and global air pollution.   

 

COMMENTS ON REFERENCES 

The paper does a fairly good job of citing relevant references.  The cited papers by Porstendorfer (1994) 

and Von der Weiden (2009) are particularly relevant. However, if they have not already done so, the 

authors might take a look at the following references that could provide additional relevant information. 

1)Beyond Porstendorfer’s helpful discussion, there are potentially other factors that can come into play 

controlling the physical behavior of radon progeny in air spaces.  Although it is an old paper dealing with 

atmospheric radon progeny in a different context, and a bit of an overkill, the paper by A. Roffman, 

Journal of Geophysical Research, vol. 77, #10, 1972, 5883-5899, is useful at giving an idea of the many 

factors that have to be considered in a modelling transport of atmospheric radon progeny. 

2) There is an important update to the paper by Jacobi and Andre (1963) that refines their modelling by 

using two progeny-size groups (attached and unattached) and more realistic boundary conditions at the 

earth’s surface.  This class of model is much better at predicting and explaining disequilibrium of radon 

progeny near the earth’s surface in the zone relevant for meteorological towers.  It more clearly brings 

out the important role of the atmospheric aerosol concentration.  See Schery and Wasiolek, Journal of 

Geophysical Research, vol. 98, #D12, 1993, 22915 – 22923, and references therein. 

3)  I’m not an expert on all the issues related to making reference-grade measurements of atmospheric 

radon at meteorological towers, but, as a starting point, would take a look at R. Colle et al, Journal of 

Geophysical Research: Atmospheres, Vol. 100, Issue D8, 1995, pages16617 to 16638, and references 

therein.  References in this paper should provide leads to previous work dealing with precision 

measurement of atmospheric and correcting for losses of radon progeny on the way to an exit filter. 



 

PAGE BY PAGE COMMENTS 

Page 3 and 4.  Set-up sections and elsewhere.  I would specifically make clear flow rates used and time 

of transit along tubing.  These are key factors controlling the amount of progeny lost during passage 

along the tubing. It would also be important to monitor aerosol concentration, and even size 

distribution, at the entrance to the tubing.  If I read the paper correctly, such aerosol measurements are 

not reported; instead, a generic estimate for typical conditions is given.  If not available, such concurrent 

aerosol monitoring should be considered in future studies.  Aerosol information, flow rates, tubing 

diameter, and transit times are all important for controlling losses of progeny along the tubing.  Any 

person wishing to replicate the present results at another site would need to know this information. 

Page 5.  Equation 1. Here and elsewhere, make sure all variables and constants are clearly explained 

when first mentioned. In this case, are c0 and A free parameters adjusted to achieve an optimum 

prediction of the data?    

Page 6.   “an additional line test”  >>>  “a line test”.  The word “additional” has already been stated. 

Page 7. First paragraph.  This information on aerosol concentration and the fraction present in the nuclei 

mode is important for understanding the paper’s results.  As far as I can see, the authors are not 

reporting their own measurements concurrent with the Po214 measurements.  If I am correct, this is a 

weakness of this paper. 

Page 7 and page 8.  The discussion of four possible loss processes.  I think it is probably true that losses 

due to the physical behavior of the accumulation mode size aerosol are important and worth discussing 

in the spirit of a “first order estimate”.  However, beyond that, the situation is probably much more 

complex, particularly at different flow rates and with other possible, but less common for the sites 

studied, intake conditions such as “clean air” and a high intake fraction of unattached progeny.  Ideally, 

redo the modelling using a two mode model.  Otherwise, maybe shorten this section making clear the 

problem is too difficult to warrant more than a first order estimate in an experimentally oriented paper. 

Page 10. “The observed activity-dependency of the loss . . .” I suspect this faithfully measured and 

reported variation in the transmission efficiency is only the tip of the iceberg.  The unexplained variation 

at low concentrations is probably due to something like clean air with lower aerosol concentrations 

and/or a higher unattached fraction of progeny at the tubing intake  --  conditions more common at 

certain other meteorological towers. The present modelling and experimental protocol are inadequate 

to identify the exact cause, much less provide other researchers with the tools to adequately predict 

losses at a different site, with different meteorological conditions, with different flow rates, and with 

different tubing.  This is why I recommend the following.  If the present authors have the ability to make 

some the experimental and modelling revisions I suggest, that would strengthen the paper.  Otherwise, I 

think their conclusions should be more carefully stated along the lines of “… We have made careful 

measurements for one particular set of test conditions and analyzed our results with a first order model.  

Given the significant progeny losses we observed with long sampling tubing, and unexplained variations 



in the loss fraction, we conclude that the approach of using long tubing intakes to measure atmospheric 

radon and Po214 is not presently reliable enough to recommend for situations where reference-grade 

measurements of atmospheric Rn are required.”  In addition, with a paper of more limited scope, it 

might be possible to shorten the paper and/or move more material to the supplement. 


