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The manuscript by Raznjevic et al. focuses on the application of LES model to understand
point-source methane plume behavior. It’s a timely and welcomed addition that enriches
our understanding of LES model in real world dispersion study. The observation data is
collected near an oil well during the ROMEO campaign, and the boundary conditions in the
LES model is derived from ERA5 data. The idea is interesting, and it should enrich our
understanding of plume behavior. Because the LES model can provide much more details
than filed observation and simple Gaussian model. However, the conclusions of this
manuscript are mostly descriptive, and several statements are not thoroughly supported.

Specific comments:
1 Some basic information of the observation campaign is missing. In section 2.2, there are
two basic measurement instruments: TILDAS for CH4 and GILL R3 for wind speed, TILDAS
was placed at the top of the vehicle. I’m not sure if the observation data were collected
when the vehicle was moving, or collected when the vehicle stopped at the observing
spot. If the data were collected when the vehicle was moving, the uncertainty of the
observation data is very large. The authors should provide the time series or the linearly
interpolated observation data (I’m not sure if figure 6 shows the original observation data,
it says CH4 measured over the read adjacent to the emitting oil-well.), including the
location of the vehicle. And if possible, the authors should provide some basic meteorology
information, such as wind, temperature, relative humidity. Most of the meteorology
information was from ERA5 data, which has a spatial resolution of 31km, and the study
area is in vicinity of hills, the meteorological parameters are not homogeneous.
2 According to the authors, the study area is in vicinity of hills. The surrounding
environments, such as topography and buildings, should be provided by the authors.
Because the dispersion near the surface (the observation is about 3 m above ground level)
was deeply affected by the surroundings. In some LES models, the topography options are
available, for example PALM. If the topography options is available in MicroHH, the
surrounding environments should be added into the model before simulation. And the
simulated wind data should be improved.
3 In figure 6, the authors have provide the time series of observed wind speed and wind
direction data, compared with simulated values. It seems that the observed and simulated
values are irrelevant. The authors said that was possible caused by influences from the
local orography. In my opinion, the comparison is unreasonable, because the surface in



ideal model is flat, while it’s heterogeneous in real world. And the GILL R3 is mounted only
1.8 m above ground level which is totally influenced by the surrounding environments. If
there is no other wind measurement, the validation of modeled meteorological conditions
is unnecessary. Because the boundary condition in the LES model is derived from ERA5
data, and the modeled profiles show very good agreement with ERA5 profiles. 

Technical corrections:

Figure1 Please add more information about the surrounding environments (such as google
earth), the measurement (such as a photo of the vehicle).

Line 93-111 The discussion of meteorological situation over the whole Europe is
unnecessary. The low wind speeds during the campaign is enough for the explanation of
local influence.

Line 111 The contribution of the large scale advection was …

Line 121 What does B20 flasks means

Figure 2 Since you have an sonic anemometer (GILL R3), the observed sensible heat flux
can be calculated.

Line 172 Since the study area is heterogeneous (hills), the roughness length should be
much larger.

Line 250 Replace “Them” with “The”.

Line 251-258 It can not be seen that the wind angle in the idealized simulation fluctuates
comparable to the observations.
  
Line 315 The boundary layer height (hBL) is determined by what ? The profile of potential
temperature ? The profile of sensible heat flux ?

Line 542 LES can not reproduce meteorological conditions. The meteorological conditions
are boundary conditions.
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