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Dear Editor, 

We thank the two anonymous reviewers for their invaluable and constructive comments to improve the 
manuscript. Our point-by-point response to the review comments are listed below as shown in black. 
Any page and line numbers in our response refer to the revised manuscript. 
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Anonymous Referee #1 

General comments: 

This study presents more than a decadal continuous flux measurement in an agricultural field in 
southeastern Tibetan Plateau, which is very good data source to investigate the characteristics of the 
atmosphere-land interactions and turbulent exchanges of energy and mass in that region. However, after 10 

I read through the manuscript several times, I did not get more interesting findings except for knowing 
some numbers and magnitudes of several fluxes, which I think the study lacks significance and 
scientific contribution and therefore may need substantial work and more in-depth analyses and 
discussion. 

Author’s Response: Accepted. Following the general comments, we have made substantial revisions 15 

to make the manuscript more scientific-question-orientated. It mainly includes the following aspects. 

(1) We enhanced the analysis and discussion on the diurnal, seasonal, and inter-annual variability in 
surface energy fluxes. 

It is found that the energy balance components including net radiation, sensible heat, latent heat, and 
soil heat fluxes all have similar diurnal courses, reaching their maximum values around noon and 20 

attaining their minimum values around early evening. Turbulent exchanges of energy fluxes are 
greatly influenced by the change of vegetation cover around the flux tower after 2014. The 
magnitudes of annual fluxes present remarkable trends with a large range. It is also found that the 
amplitude of LE is obviously larger than that of Hs throughout the year, which indicates that the LE 
plays a dominant role in surface heat exchange. Through comparative analysis, it is suggested that 25 

the characteristics of energy exchanges over the Tibetan Plateau, Yunnan-Guizhou Plateau, and their 
transitional zones are similar in the rainy season but obviously different in the dry season. 

(2) We enhanced the analysis and discussion on the diurnal, seasonal, and inter-annual variability in 
CO2 flux. 

It is found that the study area acts as a weak carbon source at night because of plant and soil 30 

respiration, but acts as a carbon sink during the day thanks to CO2 uptake from pant photosynthesis 
significantly exceeding CO2 release though pant and soil respiration. The study area behaves as a 
carbon sink in all years. The annual total Fc shows distinct jumps in magnitude, rapidly increasing 
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after 2014 and varying widely from –966.9 to –75.6 g C m–2 yr–1 with an average value of –522.0 g 
C m–2. This is possibly because of the change of the underlying surface. 35 

(3) We enhanced the discussion and explanation about the relationships between turbulent fluxes of 
sensible heat, latent heat, and CO2 and meteorological factors from half-hourly to yearly 
timescales.  

It is found that the wind speed is the most important controlling factor for sensible heat flux over all 
timescales, with their correlation coefficients becoming higher when the timescales becoming longer. 40 

It is likely caused by the local circulation existing in the Diancangshan Mountains and Erhai Lake, 
which may create more turbulent eddies and could promote the vertical exchange of heat, H2O, and 
CO2 between the atmosphere and cropland. The product of WS and VPD is the main environmental 
variable controlling LE. The effect of WS is not significant as VPD on LE when timescale is below 
monthly scale, whereas WS plays a decisive role in affecting LE on yearly scale. The relationship 45 

between CO2 flux and meteorological factors are weak on half-hourly scale. The net radiation and 
soil temperature have the largest effects on Fc from the daily to monthly scales. Similar to sensible 
and latent heat fluxes, wind speed is most significantly related to total CO2 flux on yearly scale, 
which may be because of the climate effect of local circulation. Overall, the turbulent exchanges of 
energy, H2O, and CO2 fluxes are largely influenced by the WS, in particular on the yearly scale. 50 

This phenomenon is likely caused by the climate effect of local circulation in the complex terrain 
region. 

As the authors described in the introduction, I agree it is very important to understand the atmosphere-
land interactions in the transitional zone between the TP and Yunnan-Guizhou Plateau. However, the 
study site is an open and flat agricultural field and I wonder how well the flux measurements at the 55 

specific study site would be representative to the air-land interaction parameters in the transitional 
region, where more heterogeneity in land cover or topography may exist. The authors may need to 
stress more about the unique aspect of their study and reconsider: are the findings/results/data really 
relevant to what is currently described in the introduction and objectives? 

Author’s Response: Yes. The findings/results/data of this study station is really relevant to described in 60 

the introduction and objectives. Over the southeastern extension of the Tibetan Plateau (TP), that is, the 
transitional zone between the TP and Yunnan-Guizhou Plateau (YGP), there are many basins 
distributing in mountain valleys. The cropland is the main land-cover type and most residents live in 
these basins. Dali flux station, surrounded by open and flat agricultural field, is located in the basin 
between Diancangshan Mountains (DCM) and Yu’anshan Mountains. Erhai Lake, a highland shallow 65 

lake, is also located in here (Fig. 1b). This basin is similar to most basins and a typical representative in 
mountain environment over the southeastern extension of the TP. Furthermore, according to the 
footprint model analysis proposed by Kormann and Meixner (2001), it can be found that 95 % of source 
area contributing to the measured fluxes approximately came from 700 m in the southeast direction and 
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500 m in the northwest direction of the study site during 2007 to 2018 (Fig. 2). Although several roads, 70 

trees, buildings and irrigation channels were located in the source area, the underlying surface of source 
area was primarily covered by croplands, which satisfied the requirement of eddy covariance 
measurements, implying that the observed fluxes were reliable and mainly contributed by the croplands. 
Consequently, the flux measurements at this study site could be representative to the atmosphere-land 
interaction parameters over the transitional region between the TP and YGP. 75 

I also found that most of the results section is fully packed with numbers rather than result interpreting, 
for example, the authors spent one full page reporting all the meteorological data which are already 
clearly shown in Figure 2. I would suggest the authors could present the results by showing the key 
information in a concise way and including more in-depth analysis. 

Author’s Response: Accepted. We have made substantial revisions. The texts have been rewritten to 80 

show the findings clearly. The comparison between the findings of this study and some previous studies 
has been added. Rewritten contents have been added in Page 5 Line 145-159, Page 6-9 Line 173-276. 

In addition, all the discussion is about the correlation analysis results, which should be moved to the 
results section. Therefore, I think the manuscript may need a better organization overall. 

Author’s Response: Accepted. The structure of the manuscript has been reorganized. The correlation 85 

analysis results have been moved to the results section. The section “Results” was changed to “Results 
and discussion”. The subsection “Surface energy fluxes” was divided into three subsubsections 
(“Diurnal, seasonal and inter-annual variations in surface energy fluxes”, “Controlling factors in Hs”, 
and “Controlling factors in LE”). The subsection “CO2 flux” was divided into two subsubsections 
(“Diurnal, seasonal and inter-annual variations in CO2 flux” and “Controlling factors in CO2 flux”). 90 

I also noticed that as one of the key results, there is an obvious step change in LE, H, and Fc after 2014 
(Figure 6 or 7). In particular, Hs becomes very noisy and doesn’t show any obvious seasonal pattern 
after 2014, which also applies to the seasonal variability of Fc. This is very interesting, but I wonder 
whether it is really caused by the environmental controls or just a systematic error. Unfortunately, the 
authors could not provide any explanation and discussion on this specific pattern of the inter-annual 95 

variability. 

Author’s Response: Accepted. There is an obvious step change for Hs after 2013 and for LE and Fc 
after 2014, which may mainly cause by the vegetation cover around the PBL flux tower. Relevant 
explanation and discussion on the inter-annual variability in Hs, LE, and Fc have been added in Page 1 
Line 17-19, Page 6-7 Line191-210, Page 9 Line 257-263, and Page 9 Line 285-286. 100 
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Specific comments:  

Line 30-37: What kind of field campaigns are they? Are these studies all about turbulent exchanges and 
relevant to this study? 105 

Author’s Response: These field campaigns were carried out for mainly understanding atmospheric 
scientific questions over the TP and its surrounding areas, and the surface energy budget, turbulent 
exchanges, atmospheric boundary layer and etc. were taken as the important observational objectives 
and research tasks. A planetary boundary layer tower was established for continuously observing the 
micrometeorology and energy exchange at Dali, under the support of the JICA/Tibet Project. This study 110 

is relevant to these campaigns. The description about these campaigns has been rewritten in Page 2 Line 
35-56. 

Line 56: The study site is a cropland. However, from the google map (Figure1b), it seems the site is 
very close to the Erhai lake. Without a scale on the map, it is difficult to figure out whether there are 
any signals coming from the adjacent non-cropland land cover (e.g. the lake). 115 

Author’s Response: Accepted. Scale on the Google map (Figure 1b) and the average footprint source 
at study site (Figure 2) have been added. The study site is surrounded by open and flat farmland area 
(Fig. 1b-c) between the Diancangshan Mountains (DCM) and Erhai Lake. The distance from study site 
to DCM is approximately 4 km and to Erhai Lake is approximately 2 km. According to the footprint 
model analysis, the observed fluxes were reliable and mainly contributed by the croplands. 120 

Line 90: Where are the global radiation and precipitation measurements coming from? Please describe 
in the methods section. 

Author’s Response: Global solar radiation was measured by the four-component net radiometer. 
Precipitation was measured with a tipping bucket rain gauge. Relevant describes have been added in 
Page 4 Line 113-116. 125 

Line 90-106: This part of results is literally repeating the same information shown in Figure 2. Suggest 
rewriting the results in a concise way that shows the key information rather than reporting the numbers. 

Author’s Response: Accepted. This part of results has been rewritten in a concise way to show clearly 
the key information. Rewritten sentences have been added in Page 5 Line 145-159. 

Line 111-113: Suggest moving this sentence to discussion. 130 

Author’s Response: In section 3, “Results” has been changed to “Results and discussion”. Therefore, 
this sentence retains its original positon. 

Line 117-118: Again, reporting numbers here. See my comment above. 
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Author’s Response: Accepted. We have deleted the numbers. 

Line 131-140: One could easily get this information from the figure. 135 

Author’s Response: Accepted. The part has been rewritten to show the findings clearly. The 
comparison between the findings of this study and some previous studies has been added. Rewritten 
contents have been added in Page 6 Line 173-187. 

Line 170-185: These correlation analysis results are still “results”, which should not be presented in the 
discussion. Suggest moving it the results section. 140 

Author’s Response: Accepted. We have moved these correlation analysis results to the section 
“Results”. 

Line 195: The inter-annual variability of annual carbon sink is really large, but I couldn’t find there are 
any drivers or controls on this strong variability. 

Author’s Response: Accepted. The large inter-annual variability of annual carbon sink may be 145 

influenced by the changes of vegetation cover around the flux tower after 2014. Corresponding 
descriptions and discussion have been added in the sections “Abstract, Study site description, Results 
and discussion, Conclusions”. 

Line 198: Are there any physical or biophysical explanation on why wind speed affected the Hs? 

Author’s Response: Yes. It is well known that Hs is primarily determined by the temperature 150 

difference between ground surface and atmosphere (ΔT) as well as the turbulent exchange coefficient 
(Liu et al., 2012). There is a strong local circulation caused by the coupling effects of lake-land breeze, 
mountain-valley breeze, and gorge wind existing in the study area (Xu et al., 2011). This local 
circulation could modify wind speed and direction (Xu et al., 2020) and result in the air column to be 
vertically well mixed (Kutter et al., 2017). It may create more turbulent eddies and could promote the 155 

vertical exchange of heat, H2O, and CO2 between the atmosphere and cropland when the WS increases. 
Wind-induced mixing actively alters environmental variables, resulting in changes of turbulent 
exchange processes of heat and water vapour (Yusup and Liu, 2020). 

Figure 1b: Please add the scale to the map and rotate the map with N facing upward. 

Author’s Response: Accepted. The scale to the map has been added. The map with N facing upward 160 

has been rotated. Additionally, three pictures of the Dali planetary boundary layer site have been added 
to show the changes of underlying surface. 

Figure 3: How to distinguish the wind >= 28 m/s and 2-4 m/s, both are in yellow. 

Author’s Response: Accepted. The colour of the wind >= 28 m/s has been modified in wine. 
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Figure 5: Suggest adding the inter-annual variability of the monthly averaged diurnal patterns by 165 

showing the error bars. 

Author’s Response: Accepted. Figure 6 has been modified, showing the error bars. 

Figure 6 and 7 basically show same information. Suggest deleting one. 

Author’s Response: Accepted. Figure 6 has been deleted, as suggested. Figure 7e has been changed in 
magenta in order to distinguish other variables. 170 

 

Technical corrections: 

Line 71: Hs instead of Ta? 

Author’s Response: Thanks. This mistake has been corrected. 

Line 81: Suggest replacing “done” with “processed” 175 

Author’s Response: Accepted. The word has been changed, as suggested. 

Line 82: Suggest deleting “used here” 

Author’s Response: Accepted. The words “used here” have been deleted. 

Line 92: Round up 5066.1 to 5066. And please be careful about the significant digits throughout the 
manuscript. 180 

Author’s Response: Accepted. The numbers has been modified. In addition, we have careful checked 
the significant digits of the manuscript. 
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Figure 1: Topographic map of the Tibetan Plateau (a), location of the study area (map from © Google Earth) (b), as well as 185 

pictures taken on 16 January 2009 (c), 26 September 2010 (d), 10 April 2016 (e) and 17 August 2016 (f) of the Dali flux station. 

 

Figure 2: Average footprint source at Dali flux station from 2007 to 2018. The cumulative footprint contours were superimposed 

on the map from © Google Earth and the maximum footprint contour line is shown with 95 %. 

 190 
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Figure 4: Wind rose at a height of 10 m from 2007 to 2018. 

 

Figure 6: Monthly average diurnal variations in energy balance components, including net radiation (Rn) (a), sensible heat flux (Hs) 

(b), latent heat flux (LE) (c), soil heat flux (Gs) (d), and CO2 flux (Fc) (e) from 2007 to 2018. The error bars indicate plus or minus 195 

one standard deviation.  
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Figure 7: Seasonal and inter-annual variations in monthly average energy balance components, including net radiation (Rn) 

(a), sensible heat flux (Hs) (b), latent heat flux (LE) (c), soil heat flux (Gs) (d), and CO2 flux (Fc) (e) from 2007 to 2018. 200 
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