
Reply to anonymous referee #1 
In blue we copied the comments of the reviewer, in black our replies. 
 
With the development of water isotopes measurements using the laser spectrometer, real-time 
measurements of water vapor isotopes can be realized. However, the real time measurements of water 
vapor isotopes need a constant power supply and the deployment of the laser spectrometer in the field 
is not cheap. Instead, it is more convenient and cheaper to collect air samples in the field for later 
analysis in the laboratory with a mass or laser spectroscopy. However, the applicability of the sample 
storage unit needs to be tested. This study airs to test the applicability of different sampling techniques, 
which can give a guide for scientists who’ll collect air samples for isotopic measurements. The paper is 
well written and has a good readability. It deserves to be published and I have a few suggestions for 
improving this paper. 
 
The authors want to thank the reviewer for his/her suggestions on our manuscript. We welcome the 
reviewer interest and relevance acknowledgement of the study. The reviewer provided a series of 
suggestions to improve the manuscript that we want to address point-by-point: 
 
Line 20-21 in page 3, why to modify the laboratory air to a concentration lower than 4000 ppm? To my 
knowledge, the laser spectroscopy generally has lower measurement accuracy for low vapor 
concentration (for example, <2000 ppm). 
Reply: 
The idea behind adding an altered air source during the sampling is to be able to differentiate between 
samples during the laboratory procedure and post-processing of the data. This helped to carry out the 
data analysis because after the air passed by the drying element, the δ2H and δ18O signatures will change 
drastically. To clarify this, we proposed to improve the lines 18 and 19 of page 3 as follows: 
 
 “… post-processing of the data. The data obtained from this inlet was not used during the analysis as it 
was used only as a distinction mark between samples. The altered air …” 
 
Line 1-13 in page 5, how do you establish the relationship (equation 2 or 3) between isotopic ratio and 
vapor concentration? Because you mentioned in line 12-13 of page 3 ‘The WVISS was set to run the 
automatic pump with the following voltages 3.0V, 2.0V, 1.5V and 1.0V to provide a controlled water 
vapor concentration (ppm) during the calibration of each set of samples.’, did you establish the 
relationship using four data points? If yes, the number of data points for establish the relationship 
between isotopic ratio and vapor concentration is not enough. 
Reply: 
This relationship was established based on the correction procedure used during similar experiments and 
devices published by Rambo et al. (2011), Kurita et al. (2012) and Steen-Larsen et al. (2013, 2014). This is 
mentioned on line 6 of page 5. Despite it is true that the relationship was established using four data 
points, each data point corresponds to the average of 12 individual measurements performed every 5 s 
by the laser. The use of this method to correct the isotope measurements is based on the assumption of 
a linear drift in the humidity-isotope correction (Steen-Larsen et al., 2013). 
We proposed to add on page 3, line 13 the following: 
 
“… of each set of samples, running each voltage for a period of 2 min. The dry air needed for the …” 
 
And on page 5, line 6 the following: 



“… Steen-Larsen et al., 2013, 2014). Each data point used in equations 2 and 3 corresponds to the last 
minute of measurements for each voltage, obtaining an average based on 12 individual measurements 
for both stable isotopes and water vapor concentrations. The corrected values of each …” 
 

The authors should add a plot in the manuscript for manifesting the relationship between isotopic ratio 

and vapor concentration.  

Reply: 

The authors agreed with the suggestion of adding an additional plot to the manuscript showing the 

relationship of the correction procedure applied. This plot will be added as an appendix to the 

manuscript as follows: 

 

Adding on page 5, line 4 the following: 

“… to the water mixing ratio (ω) in ppm (see Appendix C):   ” 

 

And the appendix as: 

 

Appendix C: Plots of the Water Vapor Correction Procedure 

 

 
Figure C1. Water vapor correction plots showing the variation of the water vapor concentration (ppm) 

and the correction factors фO and фH. Plot A shows the variation of water vapor concentration in ppm for 



each voltage used on the WVISS pump during the correction procedure. Plots B and C show the 

polynomial relationships between the water vapor concentration and the correction factors фO and фH, 

respectively. 

 

In addition, how did you correct the drift effect of the laser spectrometer? which was not mentioned in 

the text. 

Reply: 

The LGR analyser used during this experiment did not experience a significant drift during the 

measurements due to the little time running on a daily basis (less than six hours every day).  Additionally, 

the model of water isotope analyser (IWA) keeps a “negligible drift” as it is stated by the manufacturer 

(LGR, 2019).  

 

To clarify this, we proposed to add the following sentence on Page 4, line 10: 

“… Steen-Larsen et al., 2013, 2014). The drift of the used laser spectrometer was negligible, because 

the measurement period was not longer than 6 hours every day. In addition, the thermal control 

within the laser chamber provides stable measurements with a negligible drift as it is stated by the 

manufacturer (LGR, 2019). The correction of water vapor measurements was …” 

 

In addition to the Water Vapor Transmission Rate (WVTR) of sample bag, other factors such as air 

tightness of valve or fitting of the sample bag may also have an important influence on the isotopic 

measurements. Other potential influences should be discussed in the text. 

Reply: 

The authors followed the suggestion from the reviewer and it was decided to add the following 

paragraph on page 8, line 1: 

 “The tendency of drift towards the signature of the laboratory air could be linked to other factors such 

as welding quality between bag material and the valve (for MPE and PVF bags), fitting issues between 

the tubing connecting the sample bags to the MIU unit (all sample bags) or the inlet connection for the 

LDPE bags. In the case of MPE and PVF bags, the manufacturer states that the bags should not be filled 

more than 90% of their capacity like we did in the experiment. This practice could lead to the 

development of fissures between the air valve and the bag material that in the case of PVF bags due to 

their brittle properties respect to MPE of LDPE bags. An increment on the air pressure within the MPE 

bags can lead to the detachment of the air valve from the layers in which it is welded. LDPE bags are 

susceptible to leaking as a consequence of the inlet built with in-house materials that the presence of 

different joints can induce the filtering of the laboratory air. ” 
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