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This work evaluated the performance of a new surface layer scheme (Li) and a widely
applied scheme (MM5) in simulating the momentum and sensible heat fluxes. Using
the observational data in Gucheng station located in the southwest of Beijing from Dec
1, 2016, to Jan. 9, 2017, The authors found the Li scheme generally performed better
than MM5 in calculating SL fluxes during the heavy pollution process. The study fits
within the scope of the journal, and the manuscript is generally well written. The result
presented is interesting as it shows the SL scheme performance in a polluted case.
However, I found that some key details on the introductions are lacking and some of
the discussions are not very well grounded.
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Major comments:

1. The author should explicitly explain the scientific meaning of the paper. Since
Li scheme has been published and evaluated in Li et al. (2014; 2015), why do we
need additional evaluation using the observation during a severe haze episode from
Gucheng station? I believe this evaluation may be necessary, but the authors need to
illustrate clearly the specialty of this case. Also, the word “east China” appears several
times in the paper. How did the author conclude Li generally performed better than
MM5 in winter in east China since they only did one case in Beijing?

2. The role of surface layer (SL) scheme in air quality modeling needs to be further
discussed in the introduction. The authors made sufficient introduction to the current
status of SL. However, a detailed introduction of the importance of SL schemes in sim-
ulating pollution episode is somewhat lacking. In other words, the interactions between
pollutant transportation, momentum and sensible heat (and how current SL schemes
perform in momentum and sensible heat modeling) should be well established in the
introduction part.

3. In the third conclusion (Line 342-343): The authors argued that “During the heavy
pollution process, the calculated momentum and sensible heat fluxes by the Li scheme
were better than those by the MM5 scheme generally”. If the authors only compared
simulated momentum and sensible heat to the observation, why this work emphasized
the "heavily polluted conditions"? Future work may consider coupling SL scheme with
atmospheric chemistry models to compare the modeled pollutant concentration with
observation directly.

Minor comments:

1. Line 65-66: Why is the pollution episode important? The author may need to spec-
ify and add more discussion instead of arguing “few studies discussed it based on a
pollution episode corresponding various atmospheric states.”
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2. Line 172-180: The observation and method should be introduced in further details.
What is the spatial representativeness of the station? Can it represent the whole east
China? If not, should add more cases in other parts of China or considering changing
this word. What is the measuring height for the fluxes? (Could refer to Liu et al. 2016
as an example for the introduction)

3. Line 182-189: The data processing should be explained in further details and add
more reference in data processing methods (Line 182-Line 189). For example, how
was the quality control conducted? The reference for quality control may be included if
they have been applied in the study (e.g., frequency response correction (Moore, 1986)
and WPL correction (Webb et al., 1980), or quality control (Foken et al., 2004)).

4. Please explain why z = 10 m has been used (line 218)?

5. What variables have been used in Li and MM5 schemes? In the third part (Ob-
servational data and methods), the paper only introduced the data acquired from the
Gucheng station, without specifying what variables would be used in the two schemes.

6. Straight from 5. Line 247, the authors mentioned: “Given the observational data, a
dataset of Z0m (Z0h) then is generated”. What variables were used in calculating Z0m
and Z0h? This may be clarified in the third part (observational data and methods).

7. Line 250 to Lint 264: The author may consider comparing their conclusion with
analysis from other papers (Chen et al. 2009; Chen et al. 2011). The reference used
here is somewhat out of date.

8. In the Fig. 4, the authors showed the effect of the roughness length on flux cal-
culation by choosing different z0m values. Since the z0m and Z0h has already been
determined in the crop field, I feel it may not be necessary to discuss the influence of
roughness length on the calculation of turbulent flux

9. Line 315-316: In the previous results and discussion, the authors only analyzed the
superiority of Li scheme in modeling sensible heat and momentum flux. More analysis
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is needed discussing the SL flux influence the air pollution process should be illustrated
before concluding “the superiority of Li scheme in the air pollution modeling.”
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