Authors' Response to Referees’ Comments

Anonymous Reviewer #1:

Interactive comment on “The climatology of planetary boundary layer height in
China derived from radiosonde and reanalysis data” by Jianping Guo et al.

The manuscript reports climatology of planetary boundary layer (PBL) height in
China from sounding observations and a reanalysis data, and explores the relationship
be- tween PBL height and meteorological factors such as surface pressure, wind speed,
atmospheric instability, etc. As this study represents the first effort to compile the
historical records of sounding-based PBL climatology in China, the results in this
paper and future exploration of the data are crucial for understanding the regional
climate changes in East Asia. [ recommend accepting the manuscript by ACP after the
authors address some minor comments below.

Response: We are quite grateful to referee #1 for his/her positive comments on our
work, which are quite constructive and helpful. All these comments and concerns
raised by the referee have been explicitly considered and incorporated into this
revision. For clarity purpose, here we have listed the reviewers' comments in plain
font, followed by our responses in italics.

1) Can the authors provide the related equations that estimate BLH using the bulk Ri
method?

Response: Per your suggestion, the following descriptions with regard to the physical
meaning in Equation (1) were added in the revised manuscript:

“Note that the Ri is dimensionless, and has nothing to do with the intensity of
turbulence, but it can tell whether the turbulence exists or not. Previous theoretical
and laboratory studies (e.g., Stull, 1988) suggested that when Ri is smaller than the
critical value (~0.25), the laminar flow becomes unstable. Thus, the lowest level z at
which interpolated Ri crosses the critical value of 0.25 is referred to as BLH in this
study, similar to the criteria used by Seidel et al. (2012).”

2) Page 9, line 15-20. The authors stated that PBL height is higher in spring than that
in summer and they attributed it to the stronger near-surface wind spring. To me, such
a seasonal difference of PBL is only obvious at 2000 BJT, not for 0800 BJT,
according to Fig. 5. So my question is if the wind only differs at 2000 BJT between
spring and summer? An additional plot may help to elucidate it.

Response: The development of PBL is primarily determined by the buoyancy and
mechanical forcing (Stull 1988). The strengths of buoyancy and mechanical forcing
are relevant to the near-surface thermal stability and wind speed, respectively. Either
strong near-surface wind speed or weak stability favors the development of PBL. To



better address your concerns, we made the following plots (Figs. RI-R4). The
near-surface wind speed in spring is stronger than that of summer at both 0800 and
2000 BJT at most sites (Figs. R1-R2).

At 0800 BJT, although the near-surface wind speed in spring is stronger than that
in summer (Fig.R1), the near-surface stability is also stronger than that of summer,
especially for the eastern China (Fig. R3). Due to these contrary influences of
mechanical forcing and stability, at 0800 BJT the BLH of spring is not generally
higher than that of summer.

At 2000 BJT, the near-surface wind speed of spring is stronger than that of
summer (Fig. R2), and the near-surface thermal stabilities of these two seasons are
comparable (Fig. R4). Thus, at 2000 BJT the BLH of spring is generally higher than
that of summer. As a result, further discussions have been added in revised Section
4.2.

Figure R1. Spatial distribution of near-surface wind speed (a) in spring at 0800 BJT,
and the wind speed difference (subtracted from that of spring) in (b) summer, (c) fall,
and (d) winter. The seasonally averaged near-surface wind speed was obtained from
the CMA soundings by averaging the observations below 100 m AGL.



Figure R2. Similar as Fig.R1, but for the spatial distribution of near-surface wind
speed at 2000 BJT.
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Figure R3. Spatial distribution of near-surface inversion strength (vertical potential
temperature gradient between 10 m and 100 m AGL) at 0800 BJT in (a) spring, (b)
summer, (c) Fall, (d) Winter.
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Fig.R4. Similar as Fig.R3, but for the spatial distribution of inversion strength at
2000 BJT.

3) Fig. 7. Tibet Plateau shows the highest PBL height in winter. Why?

Response: As the reviewer pointed out, at 0800 BJT (~0600 LST) the highest
ERA-BLH over the northern Tibet Plateau (TP) region occurs in winter, which may
be caused by the strongest near-surface wind in winter over the region (Fig. R5),
which was based on reanalysis data.



Figure R5. Spatial distribution of seasonally averaged 10-m wind speed in (a) spring,
(b) summer, (c) fall, (d) winter derived from ERA-Interim reanalysis from January
2011 to July 2015.

4) Fig. 13. How about the correlations based on monthly mean data for each month
other than the annual cycles? Meanwhile, the plot needs to be stretched vertically.
Response: Per your suggestion, we compared the monthly mean values of CMA-BLH
with the four meteorological parameters, including surface pressure, 10-m wind
speed, near-surface temperature, and lower tropospheric stability (Figs. R6 and R7).
Although the correlation coefficients for a specific site are different (Fig.R6), the
correlations (Fig. R7) on the whole are generally similar to those of annual cycles
(Fig. 13 in the revised manuscript). Namely, the BLH is positively correlated with the
near-surface wind speed and temperature, and anti-correlated with the lower
tropospheric stability and surface pressure.

By the way, Fig. 13 you pointed out has been stretched vertically, and relevant
modifications have been added in the revised Section 4.4.
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Figure R6. Monthly mean of CMA-BLH at Beijing (39.8 °N, 116.47 °E) from January
2011 to July 2015 at 0800 BJT (dot symbols) and 2000 BJT (x symbols), respectively,
as superimposed by the counterparts of meteorological parameters, including (a)
surface pressure (Ps), (b) 10-m wind speed (WS), (c) near-surface temperature (Ts),
and (d) Lower Tropospheric Stability (LTS). The correlation coefficients at 0800 (R0S)
and 2000 BJT (R20) between of CMA-BLH and meteorological parameters are given
in each panel as well, and the star superscripts indicate the values that are
statistically significant (p < 0.05).
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Figure R7. Correlations (R) between monthly mean values (from January 2011 to
July 2015) of CMA-BLH and (a, b) surface pressure (Ps), (c, d) 10-m wind speed, (e, f)
near-surface temperature (Ts), (g, h) Lower Tropospheric Stability (LTS), at (left)
0800 and (right) 2000 BJT. Symbols outlined in black indicate values that are
statistically significant (p < 0.05)

5) The interference between PBL height and atmospheric aerosol concentrations were
widely discusses by previous studies [Y. Wang et al., Atmos. Env., 2013; R. Zhang et
al., Chem. Rev., 2015], especially over China [A. Ding et al., GRL, 2016]. Those
discussions are worthy in the introduction part to emphasize the importance of the
PBL record in the air pollution research

Response: Per your suggestion, the references have been added in the introduction
section to highlight the importance of these studies.



