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We would like to thank to Anonymous Referee #1 for all comments, suggestions and
corrections in his review of our manuscript. We addressed all and our point-by-point
responses including the modifications in the manuscript follow:

Referee’s Comment #1: 1. Page 4, Line 23 - 10km * 10km horizontal resolution and
30/23 vertical levels is a relatively low for a study of urbanization impact. Previous
numerical studies generally used a higher resolution of less than 3km in order to better
illustrate the region of urbanized area (e. g. Lin et al., 2008; Holt et al., 2009; Wang et
al. 2012). I suppose this number is restricted by the used computer power, but could
you add a comment about it? How the resolution number can influence the results?
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Author’s response: Yes, all mentioned studies computed with the horizontal resolu-
tion of 1–3 km and 28–40 vertical layers, but the time-range they analysed is much
less than that in our study. Moreover, these studies focused on one or a few specific
urban areas, while our study tries to be more general, concerning on all urban areas
within a regional domain and on a long-term model comparison and impacts of urban
surfaces. As such, 10 km x 10 km horizontal resolution a somewhat reduced vertical
level number was chosen as a compromise. Finally, it is shown in Huszar et al. (2014)
using the same resolution as us that considering dominant landuse instead of sub-grid
landuse (2 km) leads to very similar impact of urban surfaces on the temperatures for
sufficiently large cities (that we analyse in this study too).

Referee’s Comment #2: Figure 2 - I suggest the author add a color bar (and the
corresponding model) on the right side of the figure instead of the description in figure
caption to make it easier to understand.

Author’s response: We agree, the colour bar is added to the figure.

Author’s changes in manuscript: The Fig. 2 is improved by adding a colour bar
(attached to this reply).

Referee’s Comment #3: Figure 5 - Why the temperature is generally overestimated by
WRF but underestimated by RegCM model? Can you give some possible explanations
for it?

Author’s response: If we focus to the summer season, Fig. 2 shows that the main
difference is in the temperature maxima. In the RegCM model, they are reduced by
too wet model atmosphere and increased cloudiness, as written in the first paragraph
of the discussion. In the WRF, increased temperature maxima can be explained by
neglecting of realistic temporal and spatial distribution of aerosols in the model that
use constant values of aerosol scattering properties, described also by Wang et al.
(2012).
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Author’s changes in manuscript: A sentence about the temperature maxima over-
estimation in the WRF added into discussion to Figure 5: Maybe neglecting of the
realistic temporal and spatial distribution of aerosols caused the summer temperature
maxima overestimation, because the radiation scheme in the WRF uses values of scat-
tering properties based on constant aerosol profiles, which is far from these in highly
polluted urban areas.

Referee’s Comment #4: Figure 11- what does the Y-coordinate represent for Figure
11 and 12? Does it mean the frequency distribution of VI and SI? The Y-axis title needs
to be added.

Author’s response: Yes, the Y-coordinate represents a frequency distribution, or,
by other words, values of the estimated density function of the distribution. The area
under all lines (or integral from density function) is equal to 1.

Author’s changes in manuscript: Added information about the values of the esti-
mated density function of the distribution to the caption of Figures 11 and 12.

Referee’s Comment #5: Since the paper discussed the urbanization effect on pollu-
tant dispersion, some important publications need to be mentioned in the manuscript.

Author’s response: Yes, these studies also investigate the effects of the urban in-
clusion to pollution and the conclusions are very similar – the urban inclusion due to
meteorological changes decreases near-surface PM10 (or other primary pollutants)
concentrations and increases near-surface ozone concentration.

Author’s changes in manuscript: Added sentence into the discussion: Also Liao et
al. (2015) and Tao et al. (2015), who applied a coupled meteorological and chemical-
transport model WRF-Chem with the SLUCM and BULK methods, found that the low
level concentrations of primary pollutants decrease and ozone increase after the inclu-
sion of urban surfaces.
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Fig. 1. Improved Fig. 2
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