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Response to both reviewers: 
 

We revised the manuscript according to your requests. Meanwhile, we 

investigated the determination of the calibration constant for the water vapor 

mixing ratio from the lidar measurements by using lunar photometer 

measurements. We added the paragraph in section 3.1.2 to this topic since the 

method is the same and the results fit well. Please refer to the manuscript with 

indicated changes. 

 

In details to: 

 

Anonymous Referee #1 

General comments 

……. However, I recommend some changes to improve the manuscript. The 

distance between the numbers and the unit doesn’t seem to be a half and 

protected space in most cases, especially in the abstract. In some formulas the 

typesetting is wrong, especially the subscript ’R’ in Eq. (1). A more detailed 

description on limitations and uncertainties of the proposed method would be 

very useful to highlight the estimation of the benefit of the calibration scheme. 

The topic of this publication is within the scope of AMT and I recommend 

publication after integrating the corrections. 

Author response (AR): In the revised manuscript, all the spaces between the 

numbers and the units are changed to be half and protected. The formulas 

herein are checked again and the subscripts ‘R’ are corrected especially. 

As for the limitations and uncertainties of the proposed method, they were 

included in the section of ‘Appendix B: Error analysis of calibration constant and 

WVMR’ in the manuscript. To make it much clearer, we provide the relative 

uncertainties when we give calibration constants in the manuscript with 

indicated changes. 

 

Specific comments 

P1L3: Here you write ’co-located’ and in P2L13 you write ’collocated’. Be 

consistent. 

AR: Revised. In this manuscript, all the words of ‘collocated’ are replaced by 

‘co-located’. Please refer to the manuscript with indicated changes.  



P1L9-10: Space between number and unit is not half and protected. 

AR: Revised. We checked the entire manuscript and all the spaces between 

numbers and units are half and protected. 

P1L16: Here you write ’good accuracy’. Please quantify! 

AR: In the revised manuscript, we change this sentence to ‘It is found that the 

combination of water vapor mixing ratio and GDAS temperature profiles allow 

us to derive relative humidity profiles with the relative uncertainty of 10%-20%.’. 

P1L18-21: Please rephrase this paragraph to make it more fluently. 

AR: We rephrased it. The revised paragraph is: 

‘Water vapor has a large impact on the thermodynamic state of the atmosphere 

and is the most important greenhouse gas (Twomey, 1991). The relative 

humidity (RH) represents the water vapor content of an atmospheric volume 

and is also one of the most important atmospheric state parameters. RH has a 

strong influence on visibility and the optical properties of atmospheric particles. 

However, due to the spatio-temporal variability of the water vapor, it is difficult 

to consider the water vapor in weather forecasts and climate models in an 

appropriate manner (Held and Soden, 2000; Tompkins, 2002). Hence, water 

vapor observations by vertical profiling instruments with high spatio-temporal 

resolution will support the improvement of the atmospheric state 

representations in models.’ 

P1L19: Typo in relative humidity. 

AR: Revised. 

P2L9: I suggest to use ’regularly’ instead of ’time to time’ 

AR: Revised. 

P2L13: ’collocated’ or ’co-located’. Be consistent. 

AR: Revised. 

P3L19-23: The description of the measurement site could also be a subsection 

in the beginning of section 2 or an introduction of section 2. 

AR: Revised. In the revised manuscript, we moved parts of this description of 

the measurement site in the beginning of section 2 as an introduction of the 

measurement site. Please refer to the manuscript with indicated changes. 

P4L5-11: Please check the subscript ’R’. It should be upright. 

AR: Revised. 

P4L18: Omit ’And’ and start with ’The WVMR…’. 

AR: Revised. 



P4L25: I believe you mean the ratio and not the total difference. Please clarify! 

AR: Yes, we revised it to ‘the ratio’ instead of ‘the total difference’. Sorry for the 

mistake. 

P5L13-22: In my opinion your conclusion here is a bit extreme. As I understand 

you show the difference on one single day. The expressiveness of this 

comparison for a general statement is quite low. I suggest to show a small 

comparison of a couple of launches and to use the bias and rmse as quantities 

to estimate the uncertainties of the GDAS data referred to RS profiles. 

AR: Revised. Actually, we compared all 43 radiosondes measurements and the 

simultaneous GDAS estimations in this study. We added Figure 3(d) to present 

the correlation of temperatures from RS and respective GDAS data and provide 

the corresponding results. 

We also rewrite this paragraph to  

‘We compare the temperature and dry air density from GDAS and the 

simultaneous radiosonde observation to demonstrate the accuracy of the 

GDAS data in Fig. 3. The details of radiosonde measurements are provided in 

section 2.3. During CyCARE, 43 radiosondes were launched. In Fig. 3(a) and 

(b), the temperature from GDAS (red solid line) and the radiosonde (green 

dashed line), as well as the temperature difference (green solid line in Fig. 3(b), 

0.064 ± 0.70 ℃) are shown. It is found that the temperature difference is 

smaller than 1 ℃, which agrees with the result from Seifert et al. (2010). The 

green solid line in Fig. 3(c) shows the respective difference for the air density. 

The modeled air density deviates from the observed data on average by not 

more than 0.00062 ± 0.0027 kg m-3. It means that the relative deviation of the 

dry air density from GDAS and radiosonde data is less than 1 % below 10 km. 

The blue dotted lines in Fig. 3(b) and (c) indicate the ranges of ±1 ℃ and     

± 0.005 kg m-3, respectively. In Fig. 3(d), the correlation of temperature values 

from all 43 radiosondes and simultaneous GDAS estimations is plotted. The 

bias of the radiosonde data in comparison to the GDAS data is 0.23 ℃ and 

the RMSD (root-mean-square deviation) amounts to 0.87 ℃ . Thus, the 

temperature and pressure profiles from GDAS are used for the calculation of 

the dry air density and for the calibration of the Raman lidar water vapor 

measurements.’ 



 

Figure 3. (a) Comparison of temperature profiles from the GDAS data base and 

radiosonde observations, (b) the difference between the two temperature 

values, (c) the respective difference between the dry air density retrieved from 

GDAS data and from the radiosonde observation measured on 15 April 2017 

and (d) the correlation of temperature values from all 43 radiosondes and 

simultaneous GDAS estimations at the grid point 34.5°N, 33°E. 

P5L15: The radiosonde is given by a green dashed line and not by a blue 

dashed line. 

AR: Revised. Sorry for the mistake.  

P6L16: Please don’t break the line between numbers and units. Use a half and 

protected space. 

AR: Revised. 

P6L16: You write relative difference but the amount is in absolute values. 

Please change the amount to a relative quantity. 

AR: Revised. We changed the amount to a relative quantity. The sentence is 

changed to “It can be seen that the mean relative difference of PWV measured 

with sun photometer and radiosonde is 1.07%±4.94%, which indicates that sun 

photometer has sufficient accuracy to act as reference instrument in the Raman 

lidar calibration procedure.” 

P6L27: ’collocated’ or ’co-located’. Be consistent. Omit ’of’ before ’sun 

photometer’. 

AR: Revised.  

P7L3: Here you start using multiplication symbols in the unit. Please Omit the 

dots. 

AR: Revised.  



P7L15-16: Please check the space between numbers and units. Use half 

protected spaces. 

AR: Revised.  

P7L18: Please add relative uncertainties. 

AR: Revised.  

P7L29: Please check the space between numbers and units. Use half protected 

spaces. 

AR: Revised. 

P8L10: Change ’signals’ to ’signal’. Omit the comma after ’Fig10(b)’. 

AR: Revised.  

P8L11: Please check the space between numbers and units. Use half protected 

spaces. 

AR: Revised.  

P8L27: Here you write ’typically’. Does it mean that you have the numbers from 

your data analysis? If not please give a reference. Please clarify. 

AR: In the former manuscript, the numbers are estimated. In the revised 

manuscript, to make the numbers more reliable, the reference of Seidel et al. 

(2011) is cited and the statement has been rephrased: “The radiosonde drifts 

with the wind and is typically a few km, 5 km, and 20 km away from the lidar 

beam (lidar site) in the lower troposphere, mid-troposphere and upper 

troposphere, respectively (Seidel et al., 2011).”  

Seidel, D. J., Sun, B., Pettey, M., and Reale, A.: Global radiosonde balloon drift 

statistics, J. Geophys. Res.: Atmos., 116, doi:10.1029/2010JD014891, 2011. 

P9L8: Please add a relative uncertainty. 

AR: Revised. 

All Figures: Please add minor ticks to your figures. It makes it much easier to 

read your figures. 

AR: Revised. We add minor ticks to all our figures. Please refer to the 

manuscript with indicated changes. 

Fig.3: What are the blue dotted lines? Please clarify. 

AR: Revised. We clarify the blue dotted lines in the revised manuscript by “The 

blue dotted lines in Fig. 3(b) and (c) indicate the ranges of ± 1 ℃  and         

± 0.005 kg m−3, respectively”.  

 

There is no detailed response needed to Referee #2. 


