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Summary

The paper examines the Boundary Layer over marine and West African regions. It utilizes various
instruments to compute the Planetary Boundary Layer Height (PBLH) using both space-based and
ground-based measurements, along with ECMWF outputs. The study discusses the similarities and
differences among the various technologies and retrieval algorithms employed. It effectively characterizes
the horizontal variability of the PBLH in marine and land regions during September and compare it
to ECMWF retrievals. However, questions about the methodology and robustness of some analyses are
problematic.

Major comments:

- Why did you choose to use Relative Humidity (RH) to calculate the PBLH from sonde measurements,
instead of using potential temperature profiles? Potential temperature is typically the more common
variable utilized to derive the PBLH from radiosondes. RH measurements are often avoided due to their
higher uncertainty, making them less reliable compared to potential temperature (see Liu and Liang,
2010).

We thank the reviewer for this valuable comment. We fully agree that the most scientifically robust
and commonly used variables for determining the BL height from radiosondes are potential temperature
and specific humidity (Seidel et al., 2010; Liu and Liang, 2010).

Relative humidity, is a variable that depends on both temperature and water vapor content, and thus
varies strongly. In contrast, specific humidity is the mass of water vapor per unit mass of moist air and
remains nearly conserved for an air parcel in the absence of condensation or evaporation. In our case, the
radiosonde measurements were conducted on São Vicente Island in Cabo Verde, a tropical marine region
characterized by a persistently humid environment. Due to this high humidity, we opted to examine
the virtual potential temperature (θV ), which accounts for moisture effects on air density and provides
a better representation of buoyancy and atmospheric stability in moist environments.

Additionally, we observed that under such humid conditions, RH exhibits a sharp gradient at the
BL top, due to the moist marine layer capped by drier air aloft. While indeed RH is not typically
recommended as a primary variable for examining the BL, in our case it provided a clear empirical signal
of the BL top. We present two examples of radiosonde data displaying RH, specific humidity, water
vapor mixing ratio, potential temperature and virtual potential temperature in Figure 1. As we can
see, the inversions (orange shading) in all the profiles for each case are located at the same level for
all parameters. Therefore, this consistency supports the use of these moisture-related parameters for
identifying the top of the BL. This is the reason we have included RH in Figures 3, 9, and 11 of the
manuscript, where it complements the interpretation based on virtual potential temperature, but also
on other measurements as well (V LDR532nm, β1064nm, TKEdr). However, our methodology section did
not sufficiently explain the rationale behind the inclusion of RH in our analysis. We have revised the
manuscript accordingly (lines 162-166 of the new version) to clarify this approach.

- Is there any reason why you chose to do these analyses in September? It would also be worthwhile
to evaluate other months, especially when the SAL activity typically ramps up between mid-June and
mid-August.

The choice of September for our analysis is primarily driven by having more homogeneous conditions
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Figure 1: Moisture variables (green:water vapor mixing ratio, purple: specific humidity, blue:RH) and
temperature variables (red: potential temperature (θ), magenta: virtual potential temperature(θV )) for
the Radiosonde launches of (a) 12 sep 2022, 08:53 UTC and (b) 21 Sep 2022, 20:44 UTC

to better capture the prevailing environmental characteristics (lines 211-213 of the revised manuscript),
but also by the data availability and the observational strategy of the ESA JATAC campaign (see this
link). While the campaign extended through 2021–2022, the intensive observation phases with ground-
based measurements were limited to September 2021, June 2022, and September 2022. Radiosondes were
only launched during 2022, close to the ground-based lidars. These complementary datasets are critical
to our study.

Furthermore, September presents distinct thermodynamic and aerosol conditions. As shown in Figure
2, sea surface temperatures are significantly warmer in September compared to June, which can influence
the vertical structure of the marine boundary layer, and generally the lower troposphere dynamics.
Additionally, we observed that September typically features fewer low-level clouds over the Cabo Verde
region compared to June, offering clearer and more reliable lidar retrievals (Marinou et al., 2023).
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Figure 2: Sea Surface temperature (SST) from ECMWF ERA5 Reanalysis for (a) 15 June 2022 and (b)
15 Sep 2022.

Although SAL activity ramps up during mid-June to mid-August (source), dust presence remains
strong through September, as we illustrate in Figure 3 for September 2021 (a) and 2022 (b). Having
selected September as our focus month, we consistently compare data across the same month in different
years to ensure comparable SST and seasonal conditions. Evaluating other months would be a valu-
able extension of this study and could be explored in future work, especially with EarthCARE now in
operation.
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https://earth.esa.int/eogateway/news/jatac-askos-the-campaign-validating-aeolus-data-from-the-ground
https://www.aoml.noaa.gov/our-research/hurricane-research-division/saharan-air-layer/



