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The authors would like to thank the editor and reviewers for their constructive and 

valuable comments. Accordingly, point-by-point answer is given as follows:   

 

Referee #2 

(1)  How the gravity wave hypothesis can explain the diurnal cycle of the BLH? Is 

this due to tidal effects similar to that of gravity waves, or due to tidal modulation 

of gravity waves through their interaction, or both? 

Great thanks to the reviewer for this important question!  

   Basically, we believe that the interaction between gravity waves and the BLH might 

be similar to that between tide and gravity waves. Existing literature did not clearly 

focus on how the gravity wave hypothesis can explain the diurnal cycle of the BLH. 

However, concise review of the interactions between tide and gravity waves may help 

to understand the impact of gravity waves on the BLH diurnal cycle.  

In fact, as reported by Williams et al. (1999), tide presents diurnal cycle in amplitude. 

Moreover, observational and modeling studies found that interactions between tide and 

gravity waves could result in significant modifications of the tidal diurnal cycle (Fritts 

and Vincent, 1987;Meyer, 1999). Momentum deposition by gravity wave could alter 

the background wind (by acceleration or deceleration), and significantly modulate the 

diurnal tidal structure (amplitude, phase and location of peaked amplitude and vertical 

wavelength etc.) as reported by Liu et al. (2013), Thayaparan et al. (1995), and England 

et al. (2006). Reciprocally, the evolution of gravity wave (breaking or saturating process) 

could also be profoundly modulated by the tidal wave (Liu et al., 2000;Preusse et al., 

2001). In addition, eddy diffusion from breaking gravity waves was also found to have 

strong influence on tidal amplitudes (Meyer, 1999). Thus, by considering the fact that 

the BLH also presents diurnal cycle (same as tide), its interactions with gravity waves 

might plausibly be similar to those between tide and gravity waves.   
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(2) As mentioned in the paper, the topography and meteorological conditions were 

favorable for the generation of gravity waves. Is there any observational evidence 

showing the existence of the gravity waves and strong vertical mixing associated 

with the waves during the discussed observation period? Such evidence would be 

a strong support to the hypothesis. 

Special thanks to the reviewer for such comment!  

Actually, before officially disclosing the data for the present study, an intensive 

observation campaign of gravity wave evidence over Beijing was previously conducted 

from April 2010 to September 2011(Gong et al., 2013). Thus, during more than two 

years campaign, daily and seasonal vertical mixing wavelengths and phase velocities 

of 162 quasi-monochromatic gravity waves associated with the topography (impact of 

surrounding mountainous plateaus, in particular the Qinghai-Tibet Plateau) and 

meteorology were observed over Beijing from Lidar. Moreover, as reported by the 

authors, statistical analysis of the captioned campaign revealed that gravity waves were 

notably maximal in summer (June-August), corresponding practically to discussed 

observation period of the present study (1 July-15 September). In short, findings 

reported by Gong et al. (2013) serve as potential evidence of gravity wave and strong 

support of the present study on the development of new algorithm for BLH 
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determination from Lidar. The present complementary information has been integrated 

into the manuscript (Section, 3.1 Rationale and Scientific Basis).  

3 Development of a New Algorithm 

3.1 Rationale and Scientific Basis 

As evoked in previous Sections, heavy pollution and propagation of gravity waves 

critically limit the accuracy of current retrieval algorithm in determining the BLH from 

Lidar. Beijing is characterized by favorable conditions to generate and maintain gravity 

waves in particular due the presence of Qinghai-Tibet Plateau in the west, which is 

considered as potential source of gravity waves in Beijing (Gong et al., 2013). In fact, 

during more than two years campaign (from April 2010 to September 2011), daily and 

seasonal vertical mixing of wavelengths and phase velocities of 162 quasi-

monochromatic gravity waves were observed over Beijing from Lidar (Gong et al., 

2013). Moreover, statistical analysis of the captioned campaign revealed that gravity 

waves were maximal in summer (June-August), corresponding practically to discussed 

observation period of the present study (1 July-15 September). In clear, such finding 

serves as potential observational evidence of gravity wave and strong support of the 

present study. According to the research of Global Atmospheric Sampling Program, the 

gravity waves generated by the mountains are ~2-3 times higher than those generated 

by plains and oceans and ~ 5 times higher than those from other sources (Fritts and 

Alexander, 2003). Heavy air pollution episodes frequently occur in Beijing with 

stagnant meteorological conditions that maintain the gravity waves (Gibert et al., 2011).  
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