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Reply to Anonymous Referee #2
Dear Anonymous Referee #2,

Thank you very much for your valuable comments that have helped the Authors greatly improve
the draft of their paper.

Your comments are placed together with the Authors’ answers (marked in green), and the
changes made in the text of the manuscript, are also marked in green.

Authors.

Dear Dr. Ana Elias!

Thank you for the nomination to evaluate the manuscript "lonospheric Effects over the People’s
Republic of China from the Super-Powerful Tropospheric Western Pacific Phenomenon of
September—October 2018: Results from Oblique Sounding™ by Dr. Chernogor et al. The topic
sounds interesting and within the scope of the Annales Geophysicae. The authors performed an
interesting experiment to investigate the ionosphere using oblique soundings during the passage
of the Super Typhoon Kong-Rey in 2018. | have few comments and suggestions to improve the
manuscript to be appreciated by you and the authors and | am willing to revise the manuscript
again, if you consider appropriate.

Please, see below, my comments:
Main points

1. From my point of view, the citations of the scientific works is not good form. When there are
more than three works cited in the beginning of the statement, | suggest removing those citations
to the end of the phrase as the suggestion below. Please, note that it repeats throughout the
manuscript.

Lines 63-4: -> Observations of AGWs from meteorological origin have been reported elsewhere
(Boska and Sauli, 2001; Sindelarova et al., 2009; Chernigovskaya et al., 2015).

Lines 65-6: -> Recently, theoretical studies on the coupling between the lower and upper
atmosphere by the propagation of AGWs have been published as well (Hickey et al., 2001,
2011; Kuester et al., 2008, Gavrilov and Kshevetskii. 2015, Karpov and Kshevetskii, 2017).

Dear Anonymous Referee #2, Thank you very much for this comment; \We have removed the
multiple citation to the end of the phrases throughout the manuscript.

2. 1 missed connections between the paragraphs of the Introduction. It is not clear how the state
of art of the investigated topic and how are, in fact, the contributions of the authors to


https://doi.org/10.5194/angeo-2022-24-RC1
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understanding the coupling between the typhoon and the ionosphere. | would suggest revising
the Introduction to improve the text itself.

Dear Anonymous Referee #2, Thank you very much for this comment. We have re-
organized the paragraphs in the Introduction (marked in'green) as follows:

1 Introduction

A violent tropical cyclone arising in the northwestern Pacific Ocean is termed the typhoon. In
record-breaking typhoons, the atmospheric pressure drops down to 870 hPa, whereas the
pressure deficit reaches 140 hPa, and the wind speed attains a maximum of 85 m/s, with 94 m/s
maximum gusts.

have shown that
influence the upper atmosphere, including the ionosphere.

for coupling is
naturally called the acoustic—gravity mechanism (Chernogor, 2006, 2012).

Typhoons are accompanied by water vapor condensation, the development of powerful
convective lift, and the appearance of severe thunderstorms (Mikhailova et al., 2000, 2002).
Lightning discharges act to generate electromagnetic emissions that may be capable of heating
electrons and perturbing the electron density in the ionospheric D region (Nickolaenko and
Hayakawa, 1995; Chernogor, 2006, 2012). The large enough fluxes of electromagnetic emissions
lead to pitch angle scattering of energetic electrons in the radiation belts via wave-particle
interaction, and consequently, part of the electrons precipitates into the lower ionosphere (Inan et
al., 2007; Voss et al., 1984, 1998; Bortnik et al., 2006). As a result, secondary perturbations in
the plasma conductivity (~100-150 km altitude) and in the geomagnetic and electric fields
capable of affecting processes in the magnetosphere can arise. Such a mechanism should be
considered the electromagnetic mechanism (Chernogor, 2006, 2012).

The increase in the quasi-stationary electric field may be of different origin (Mikhailova et
al., 2000; Isaev et al., 2002, 2010; Sorokin et al., 2005; Pulinets et al., 2014). Localized ~10°-10"
& A/m? electric currents arise within thunderstorm clouds at 10-15 km altitude, which disturb the
global electric circuit and increase by 1-2 orders of magnitude quasi-sinusoidal electric fields that
are mapped to the ionosphere and magnetosphere and affect the motion of high-energy electrons
trapped in the radiation belts. Under specified conditions, the precipitation of these electrons may
occur into the ionosphere, and a repeated coupling between the subsystems in the ocean—
atmosphere—ionosphere—magnetosphere (OAIM) system occur (Chernogor, 2006, 2012). This
mechanism for coupling may be termed the electric (Chernogor, 2006, 2012).

the influence
hoons and hurricanes on the upper atmosphere

. These researchers invoked various



measurement techniques for probing the ionosphere: GPS technology, ionosondes, rocket
technigq

ues, and HF Doppler technique.

ﬂ of the ionospheric response to the super typhoons Hagibis, Ling-Ling,
Faxai, and Lekim in radio wave characteristics in the 5-10 MHz band ﬂ

. The variations in the main features of

radio waves have been determined, and aperiodic and quasi-sinusoidal perturbations in the

electron density have been ascertained.
_ coupling between the subsystems in the atmosphere—ionosphere

-

system has been analyzed in the review by Yigit et al. (2016),

The results of recent observations are presented in papers by Kong et al. (2017), Li et al.
(2018), Zhao et al. (2018), Song et al. (2019), Wen and Jin (2020), Chen et al. (2020), Ke et al.
(2020), Zhao et al. (2020), Das et al. (2021), Freeshah et al. (2021), Chernogor et al. (2021,
2022), Zakharov et al. (2019, 2022). The influence of typhoons on the ionosphere might be
expected to significantly depend on typhoon parameters, local time, season, solar cycle changes,
and on the state of atmospheric and space weather. To date, there remains insufficient knowledge
about this influence and therefore the study of the ionospheric response to any new typhoon is of
interest. In this paper, Super Typhoon Kong-Rey, the most powerful worldwide typhoon in 2018,
has been chosen to analyze the ionospheric response to the typhoon action.

The observations were made using the Harbin
Engineering University, the People’s Republic of China (PRC), multifrequency multiple path
coherent software defined radio system for probing the ionosphere at oblique incidence.

3. In the present manuscripts, the authors are assuming that the periodic oscillations in the
Doppler shift signal might be gravity waves from typhoons. They can be, but gravity waves can
be produced by several other atmospheric processes, even small scale structures compared to
typhoons. So, in this case, from my point of view, it will be very welcome, further analysis on
the periodic structure in order to resolve the phases and find out the propagation direction of the
wave structures. Certainly, they are propagating from the region of the typhoon. If the authors
could address this point, the scientific discussion on gravity waves will be stronger and more
convincing.

Dear Anonymous Referee #2, Thank you very much for this comment. Especially we are
grateful to you for the last sentence in the following paragraph we have inserted into the

Discussion section iafter the first two iarairaihsi:
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Specific points:

1. Line 93: The minimum value of the pressure is different from the value presented in the first
paragraph of the introduction.
Dear Anonymous Referee #2, Thank you very much for this comment.

2. | also missed some citations on periodic gravity waves/MSTID, which could sustain the
argumentation of the authors. Please, see some suggestions:

Dear Anonymous Referee #2, Thank you very much for this collection of interestin
studies.

The effect of AGWs, sudden stratospheric warming events, variations in space weather,
and of solar activity on the coupling between the subsystems in the atmosphere—ionosphere system

-

has been analyzed in the review by Yigit et al.




Into the Reference list, we have also inserted the references:

Dear Anonymous Referee #2, Thank you very much for your comments. Your suggestions
and comments have helped the Authors to significantly improve the manuscript.

Sincerely,
Authors.
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