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The paper studied the occurrence of ionospheric plasma irregularities (bubbles and
blobs) on days 17 and 18 of August 2003 over the longitude of 1700 using data of the
ROCSAT-1, DMSP, Grace and CHAMP satellites. They successfully detected these
irregularities as signatures on the ion density measured by these satellites and they
also used the ratio [O/N2] from GUVI to support the presence of vertical neutral wind.
Even though the authors presented many discussions about the physical mechanisms
responsible for the irregularities they need to consider the following
points/suggestions:

Response: We would like to thank the reviewer for her/his invaluable comments and

suggestions on our study.

- the authors presented many well-known (for decades) physical mechanisms and
conclusions;- the paper doesn’t present any new insight and data do not support the
suggestions for these mechanisms;

Response:

In this manuscript, we report the occurrence of the plasma bubbles and blobs in two
successive days under quiet and disturbed conditions, respectively. The variations of
Equatorial lonization Anomaly (EIA) during the two days were similar.

The interesting results can be summarized as, 1) The EIAs were strengthened during
the quiet day (17 August) and the disturbed day (18 August), which means the zonal
electric fields were enhanced. On the disturbed day, the enhancement of electric field
can be attributed to the Prompt Penetration Electric Field (PPEF). On the quiet day,
we prove that the enhancement was not associated with the PPEF, which may be
related with the lower atmosphere, such as Large-Scale Wave Structure (LSWS). 2)
The EIAs became asymmetric in these two days, which may be associated with the
meridional wind. Generally, the plasma bubble is preferable to occur when the EIA is
symmetric because of the absent of the meridional wind. When the co-existence of
enhanced eastward electric field and meridional wind, the competition of the two
factors should be considered. On 17 and 18 August, the eastward electric fields were
enhanced and lead to the occurrence of irregularities, though the EIA became
asymmetric due to the existence of meridional wind. Furthermore, the enhanced
eastward electric field will strengthen the EIA, and the occurrence of vertical wind in
equatorial region, which are preferable to the generation of plasma bubbles. From the



results, we can speculate that the effects of enhancement of eastward electric field
play the first important role in the occurrence of irregularities, while meridional wind
may play the secondary important role in the occurrence of irregularities. The factors
leading to the enhancement of eastward electric field under quiet condition need to be
further investigated, which may be the key factor for the day-to-day occurrence of
plasma irregularities in equatorial and low-latitude ionosphere.

- the authors observed (line 157) westward bubble movements for the quiet (17th)
and for the disturbed day (18th). Normally the bubbles drift to east during
magnetically quiet days and this movements reverts to west during disturbed days.
How the authors explain this?

Response:

As the reviewer pointed out, the bubbles usually move to east during magnetically
quiet days and reverts to west during disturbed days. It’s our carelessness that the
movements of the bubbles were not discussed in the manuscript.

In Figure 1 and Figure 2, the plasma inside the irregularities moved westward and the
ambient plasma moved eastward. The drifts satellite detected were the plasma drifts,
not the bubble drifts. As Huang et al. (2010) reported, the zonal drift velocity of the
plasma particles inside plasma bubbles is significantly different from the ambient
plasma drift. The relative zonal velocity of the ions inside the depletion region with
respect to the ambient plasma is generally westward. The drifts shown in Figure 1 and
Figure 2 are normal and reasonable.

Reference

Huang, C.S., O. de La Beaujardiere, R.F. Pfaff, J.M. Retterer, P.A. Roddy, D.E.
Hunton, Y.J. Su, S.Y. Su, F.J. Rich (2010), Zonal drift of plasma particles inside
equatorial plasma bubbles and its relation to the zonal drift of the bubble
structure, Journal of Geophysical Research: Space Physics, 115(A7), A07316

- the authors observed plasma irregularities on both quiet (17 th) and disturbed day

(18 th). For the quiet day they suggest that waves (LSWS, PW, GW) propagating

upward (from down) contributed to trigger the irregularities while during the

disturbed day they attributed the PPEF as the main cause for the irregularities

generation. They pointed out that there were no irregularities on the other days of

August 2003 (non-irregularity season at that longitudinal sector). Why these upward

waves were so active on day 17 and not at the other days of August? No support for

these upward waves is presented.

Response:

On 17 August, a quiet day, the EIA was strengthened and became asymmetric, which



means the existence of enhanced eastward electric field and meridional wind. The
background zonal electric field was not affected by the factors from the upper, e.g.
penetration electric field. The factors from the lower atmosphere may also enhance
the F-region electric field. Thus, we speculate that the background zonal electric field
was strengthened due to the Large-Scale Wave Structure (LSWS), which may be a
key factor to the day-to-day occurrence of irregularities in equatorial and low-latitude
ionosphere. In fact, we also do not know why the waves were so active on 17 August.
We want to study the effects of the LSWS on the zonal electric field in F-region.
Unfortunately, we cannot access any observational data or model simulation to prove
this speculation.

- at Figure 4, using DMSP data at 840 km large ion density is observed on day 18 at
geomagnetic equator while large ion densities are observed at the EIA crests (see
Figure 5, CHAMP and Grace data) with no ionization at magnetic equator. Even
though the altitudes of DMSP and CHAMP/GRACE satellites are different it is
expected that high density peaks at the EIA crests comes from magnetic equator. How
authors explain this? Here also another comment: there are differences between
geomagnetic equator (Figure 4) and magnetic equator (Figure 5). The authors should
standardize this or was it a typo error?

Response:

On 18 August, the ion densities at the equator and EIA crests were large at 400 km
and 840 km. Due to the “fountain effect”, the plasma at the higher altitude and lower
latitude (equatorial region) would diffuse along the field line to the lower altitude and
higher latitude. At DMSP altitude (840 km), if the EIA is well developed (high
density peaks at the EIA crests), the plasma should be transported to very high height
at the equatorial region, which is difficult. For instance, if the EIA crests locate at
about +10°N, the apex of the field line is about 1064 km. Though the ion density in
equatorial region at DMSP altitude was large, lower density at the EIA crests was
normal and reasonable.

It is a typo. The coordinate systems in Figure 4 and Figure 5 are geomagnetic.

-at Figure 6 why CTR is higher at day 18 compared to day 17 in the CHAMP data
while CTR is higher at day 17 compared to day 18 in GRACE data if the satellite had
just 90 km difference in altitude? - the authors pointed out that “the plasma bubble is
preferable to occur when the EIA is symmetric” (and here some papers are referred)
however on day 17 and especially on day 18 larger asymmetries (lines 230 to 232)
were observed (see Figure 6) on these EIA crests when compared to days 16 and 19.
As large occurrence of bubbles was observed on days 17 and 18 how the authors
explain this fact?



Response:

In Figure 6, the variations of EIA strength (CTR) and asymmetry (ASY) were
different at CHAMP and GRACE altitude. From the variations of the EIA, we can
speculate the existence of meridional wind, which may also affect the strength of EIA.
The meridional wind may have the altitudinal and latitudinal gradient (Huba and Krall,
2013; Meriwether et al., 2008) , thus the EIA strength and asymmetry were different
at different altitudes.

Generally, the plasma bubble is preferable to occur when the EIA is symmetric due to
the effect of meridional wind. When the co-existence of enhanced eastward electric
field and meridional wind, the competition of the two factors would be considered.
On 17 and 18 August, the eastward electric fields were enhanced and lead to the
occurrence of irregularities, though the EIA became asymmetric due to the meridional
wind. It also means that the effects of enhancement of eastward electric field play an
important role in the occurrence of irregularities, while meridional wind may not play
the first important role in the occurrence of irregularities.

Reference

Huba, J.D., and J. Krall (2013), Impact of meridional winds on equatorial spread F:
Revisited, Geophysical Research Letters, 40, 1268-1272

Meriwether, J., M. Faivre, C. Fesen, P. Sherwood, and O. Veliz (2008), New results
on equatorial thermospheric winds and the midnight temperature maximum, Ann.
Geophysicae, 26, 447

- at Figure 7 please clarify the white background. Is this lack of data coverage?

Response: Figure 7 IS downloaded from the website
(http://quvitimed.jhuapl.edu/data_products) , the white background is the lack of data
coverage.

- at Figure 9 is advisable to use SYM H (if available) to have more time resolution
what can help to associate itOs variation with the other parameters.

— English should be improved at some papers (below some parts are pointed out).
Response:

Thanks very much for the useful suggestions. We would try to study the variations of
SYM-H index and improve our writing in the text.

Minor but not less important suggestions/comments/questions are:

Line Suggestions/comments/questions 25-27 Well known for many decades (as
pointed out above) 55 The word enigma is too strong since many works were already
done on this subject 71-72 Clarify 78-79 Discuss here the effect of the magnetic
declination 86-88 Confused. Rewrite 112-113 Check if it is 0600 LT and 0900 LT



since there are no irregularities during daytime (normally) 220 Itis: : : 230 71 instead
of 710 236 Instead of around please specify the latitudinal range 241 Specify here that
this irregularity preferable season is for the 170° 249 nq should be lower case 252
Explain _ 276 were observed ..

Response:

Thanks very much for useful suggestions.

278 What is the mean for “Supplement”?
Response:

We plot the observations on 16 and 19 August 2003 from ROCSAT-1 as the
“Supplement”, to demonstrate there were no irregularities on other days.

284 Check signal for this equation 301 Explain from upper 318 Improve: driving the
crests move to the equator 321-325 Improve 330 Same of line 301 354 while the ..
370 result that should: : : 378 EIA is enhanced 382 EIAS during days 17 and 18
were : : : 391 upper, and the

Response:

Thanks very much for useful suggestions.



