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Munich, January 15, 2020 

Answers to the comments of reviewer 2 

We would like to thank reviewer 2 for thoroughly reading our paper and providing very helpful 

and insightful comments. Below, please find our responses to the reviewer’s comments.  

General comments:  This is a fascinating study of an amusing but very instructive topic. The 

methodology of the paper is simple yet very thorough and detailed. The work should be 

published. I suspect the Oktoberfest does not rank in the world’s top million methane sources 

(or would Oktoberfest indulgers say ‘shourseshs’).  So in itself, the problem is not especially 

important and applying very diligent and thoughtful analytical effort to a small problem is using a 

sledgehammer to crack a peanut. But that snap impression misses the wider value of the work 

– this paper is a very thorough  and  careful  exposition  of  how  to  quantify  emissions  from  a  

somewhat disseminated local clump of sources, using fairly simple techniques and relatively 

inexpensive instrumentation (and a bicycle!).  The methodology developed here is applicable to 

a very wide range of similar sources, such as clumps of poorly regulated landfills, aggregations 

of cow barns, or variegated wetlands. Given that, this is potentially a very useful paper indeed. 

Response: We are very grateful for reviewer’s recognition of our paper’s novelty and potential 

impact. Thank you very much for supporting the publication of this work.  

Detailed comments:  

1. Page 1 right L45: also cite Etminan et al values? 

Response: We have added GWP is even 14% higher according to Etminan et al. (2016).   

2. Page 2 right L84: – also give brief mention of human emissions, both eructated and 

flatulated?  

Response: Thank you for this suggestion. In the paragraph that you have mentioned, we have 

listed official statistics about Oktoberfest. However, there are no statistics/measurements about 

human emissions in Oktoberfest.  We have performed calculations of human emissions based 

on literature values, which is discussed in section 3.4. 
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3. Page 3 left L12-13: – ‘detection’ – do you mean precision or detection threshold? Maybe 

rephrase this? 

Response: we rephrased the sentence to “using a laser as a light source and a high-finesse 

optical cavity for measuring gas concentrations with high precision, which is 3 ppb for the CH4 

mode with 1 s integration time. “ 

4. Page 3 left L16: Page 3 left L16 – I’m being pedantic but data re plural - 1 datum, 2 

data– data ‘are’ not data ‘is’. 

Response: We have changed the sentence to “data are averaged” 

5. Page 3 right L59: same pedant’s comment – data were, not was. 

Response: We rewrote the sentence completely so that there is no “data” in the sentence 

anymore. 

6. Page 4 left L19: maybe expand this a little and rephrase? Is this a valid filtering method? 

- or could you be leaving out important burps of methane? 

Response: You are right; we are losing some of the rounds by applying this filtering method. 

However, those rounds are in our opinion no valid rounds and, therefore, are negligible. In our 

approach, the shape of the plume determined by the forward model (for exactly one wind 

direction) is compared to the actual shape of the measured plume. In case the wind is very 

variable, it does physically not make sense anymore to compare the modeled and measured 

plume shape with each other anymore. Therefore, we optimally need calm wind conditions. As 

this is practically not possible and as we do not know the wind direction exactly (24° standard 

deviation), we decided to use this value as a hard threshold to filter out plumes. To make it 

clear, we added the following sentence in the paper: “Those 24° represent the measurement 

uncertainty in the wind direction (cf. 2.2.6) and are therefore well suited as a lower limit for 

filtering out too variable wind conditions.”   

7. Page 5 right L63: – define E here. Note – in line 74 just below, E has dimensions of g s-

1 but later (e.g.P7 bottom line on right) the dimensions of E also include m2 – needs to 

be consistent. 

Response: Thank you very much for pointing this out.  

We introduced EOkt,i in the sentence as “[…] considered for the determination of the emission 

number of Oktoberfest EOkt,i”. The units of E have been unified as well. We modified line 74 to “3 

μgs-1m-2”. 

8. Page 9 right L40: a huge range in the literature of human-produced methane. We’ve 

measured various communities and found great variety.   

Response: Thank you for the hint. We have mentioned the previous literature for human CH4 

emission via breath and flatus surveyed in Polag et al. 2019 in the paper. We have also 
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modified our calculation for human biogenic emissions according to the values reported in Polag 

et al. 2019 (Please see section 3.4).  

9. Page 9 right L64: Not sure high flux means low emissions.  Could also mean sudden 

filling of a lot of local side-ponds and water in cracks and holes, that don’t flush and go 

anaerobic, producing CH4. 

Response: Thank you for pointing out this possibility. Nevertheless, we do not think that filling 

of local side-ponds is the most likely event that will happen if there is a high wastewater flux. 

The Munich sewer system is a gravity sewer and, therefore, most of the water should flow all 

the time based on gravity. Therefore, the effect of methane production in case of high 

wastewater fluxes is in our opinion not dominating in such a sewer system. 

10. Page 10 left L27: natural gas I assume.  Not CO2 pushing the beer? 

Response: Thank you. We changed it to “natural gas”.  

11. Page 11 left L10-13: maybe rephrase a little – not too clear.  And when you talk about 

’bottom-up’ emissions is this from humans? I thought the Oktoberfest was bottoms-down 

on seats? 

Response: Thank you for this note! We change the sentence to “These results suggest that 

CH4 emissions at Oktoberfest do not come solely from the human biogenic emissions, which 

was according to our calculation 5 times smaller than the emissions determined for the 

Oktoberfest.” 

12. Page 11 left L28: One BIG omission that should be mentioned in the section of what to 

measure next is ISOTOPES... 

Response: Thank you. We changed the sentence to “Furthermore, the measurement of isotope 
ratios, such as δ13C and δD are useful options to improve the source attribution.” 

13. Page 11 left L37: this paper has shown that comparatively simple methods can do a 

great deal to quantify emissions from clumps of methane sources, for example I’d think 

of groups of small cow barns, or uncovered heaps in badly managed tropical landfills, or 

wetlands made of groups of ponds and swamps. It’s a really nice study investigating that 

type of problem and this should be brought out in the conclusion. 

Response: We really appreciate you raising this point. Thank you very much for your approval 

of our method. We have added a paragraph in the conclusion emphasizing the wide applicability 

of this method.  

 

With best regards, 

Jia Chen, Florian Dietrich on behalf of all co-authors 


