Review of “Validation of meteorological analyses and trajectories in the
Antarctic lower stratosphere using Concordiasi superpressure balloon
observations” by Hoffmann et al

Disclaimer: This is a summary of a group peer review exercise in my senior
undergraduate research class at the University of Oklahoma. 39 students
participated in this review.

The authors present a validation and transport analysis of multiple large-scale
models (both operational and reanalysis) using a (hopefully independent) set of
long-duration stratospheric balloon observations over the Antarctic. Errors in
stratospheric temperatures and winds are examined along the path of many balloon
flights and found to be dependent on latitude and model grid resolution. Through
the use of trajectory calculations with balloon locations as initial particle
conditions, the authors identify errors in transport calculations using the model
wind fields through comparisons with the observed balloon paths. Horizontal
displacement errors in the trajectory calculations are found to scale considerably
with grid resolution. Furthermore, multiple trajectory calculations for differing
sources of vertical motion are calculated and show that horizontal and vertical
displacement errors of trajectories also depend significantly on this choice.

Part of this study is a demonstration that the authors’ recently developed trajectory
model MPTRAC produces reasonable results, while the main focus is on
comparisons between observed balloon flight paths and trajectory calculations
driven by wind fields from models with varying complexity and grid resolution.
One of the strengths of this manuscript is the quality of the figures included. We
find that while the paper 1s generally well written, there are some areas of the
technical description and analysis that are unclear or too vague. In some cases, this
casts doubt on the results. Detailed comments are provided below.

General Comments

1. On the calibration of the balloon temperature sensor and its accuracy: It is
mentioned in Section 2.1 that due to daytime heating by the sun, data from the
thermistors on the balloon undergo an empirical correction. However, no detail
on exactly how the data are corrected and how this impacts the uncertainty of
the measurement is given. Precision of the temperature dataset is given, but it
seems that understanding its uncertainty and the effect of the empirical
correction on the model validation carried out here are required.



2. Euclidean distances are used to determine horizontal displacement errors in the
trajectories, but is this an appropriate choice? Since the curvature of zonal and
meridional winds is most pronounced at the pole, shouldn’t distances be
calculated using a geodesic approach? Using a Euclidean approach may
introduce unwanted errors that bias the results.

3. There is a substantial amount of unnecessary detail in the abstract, much of
which (including lists of numerical values) seems better left to the main
sections and tables of the paper.

4. While the polar vortex was used to motivate this work, it would be nice to see
some connection between the findings of this study and the polar vortex in
Section 4. For example, how might the results from this work be leveraged in
future studies examining dynamics and transport in the vortex?

5. Is the Concordiasi dataset independent of those used for assimilation in the set
of models analyzed here? This is an important point that was not discussed in
the manuscript.

Specific Comments

Page 4, line 23: “envelop” should be “envelope”

Page 5, line 10: For clarity, it would be good to point out that the QBO positive
phase is westerly here.

Page 8, lines 20-21: “deviations do not” should be “deviations either do not”
Page 11, line 18: Change “get” to “become”

Page 12, line 26: “because the are generally” should be “because they are
generally”

Page 13, line 21: Change “but only by 15 to “but only of 15”
Figure 1: The objective of the colored balloon path is appreciated, but a scale

should be given so the reader knows how changes in color correspond to changes
in time.



Figure 3: While this figure is not a leading element of the analysis, it would be
good to provide more detail on the dataset this is based on than including a link in
the caption.

Figure 4: While the figure caption states the dataset used for this sequence of maps
is ERA-Interim, it would be good to specify this in the corresponding text.



