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1. Introduction.

The publication Janzhura and Troshichev (2011): “Identification of the IMF sector struc-
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ture in near-real time by ground magnetic data” is important because it constitute an
essential reference for the methods used for derivation of Polar Cap (PC) indices in
real-time as well as in definitive versions. The very particular feature of this publication
is the dual approach that the specified method for calculation of the so-called solar wind
sector terms Hss and Dss advocates real-time methods while the illustrations display
values derived by post-event methods. The solar wind sector terms provide essential
parts of the reference level used for definition of the magnetic disturbances which are
basis for the PC indices.

2. The dual approach in Janzhura and Troshichev (2011)

The real-time approach to derive the solar wind sector terms uses cubic spline-based
forward extrapolation based on daily median component values throughout 9 days be-
fore the actual day while the post-event method use simple 7-days “box averaging”
of daily median values with the day in question at the middle. The latter method is
clearly not suited for real-time applications but provides nice illustrations while the real-
time method sounds complicated enough to deter from re-calculations that would give
bad-looking illustrations.

This dual approach has confused IAGA officials as well as editors and reviewers over
the years. In addition, the acceptance by IAGA of the Janzhura and Troshichev (2011)
publication as reference for the PC index endorsement has blocked for a thorough ex-
amination of methods and development of improved calculation procedures. The dual
approach is illustrated in the definition of method in pp. 1496-1497 and the illustration
of results in Fig. 6 of Janzhura and Troshichev (2011) summarized in Fig. 1 here.

Fig. 1. Essential features of Janzhura and Troshichev (2011): “Identification of the IMF
sector structure in near-real time by ground magnetic data”.

Figure 1 here displays a summary of essential features of Janzhura and Troshochev
(2011) such as the abstract and the specification of the near-real time procedure for de-
riving the solar wind sector (Hss) term using cubic spline-based forward extrapolation
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of median H-component values from the previous 9 days. According to the statements
in the text (p. 1496-1497) this procedure was used to generate the display in their Fig.
6. Actually, recalculations indicate that the Hss term in the display was generated by
simple “box-averaging” of 7 daily median values at a time around the day in question
(see Fig. 2)

3. Stauning (2013).

The publishing of Janzhura and Troshichev (2011) ahead of the IAGA Assembly in Mex-
ico 2013 spurred a critical comment (Stauning, 2013) submitted to Annales Geophys-
icae in November 2012, published July 2013 and circulated to IAGA officials, among
others to the IAGA Task Force members, prior to the IAGA Assembly. Citations from
Stauning (2013): “Comments on quiet daily variation derivation in “Identification of
the IMF sector structure in near-real time by ground magnetic data” by Janzhura and
Troshichev (2011)”:

Abstract. Comments on the QDC derivation described in: Janzhura, A. S., Troshichev,
O. A. (2011): Identification of the IMF sector structure in near-real time by ground
magnetic data, Ann. Geophys., 29, 1491-1500, doi:10.5194/angeo-29-1491-2011. The
description presented in the paper of the relations of the solar wind sector structure to
the derivation of the quiet daily variation (QDC) in polar magnetic recordings used for
calculation of Polar Cap (PC) indices is found to be unclear and not properly justified.
The presented example on inclusion of a solar sector term in an actual QDC series is
found to be questionable even on the authors’ premises.

Conclusions. The new definition includes a solar wind sector (SS) IMF BY-related
term. The inclusion of this term is not adequately described and justified and the
resulting inclusion of a SS term in the QDC level is inconsistent even on the authors’
own premises. The resulting QDCs for the H-component (their Figure 1) display a
strong SS IMF BY-related modulation in the level defined during local night in spite of
the evidence presented (their Figure 5) that the nighttime polar magnetic H-component
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values are not influenced much by IMF BY variations.

Acknowledgements: Topical Editor R. Nakamura thanks B. Emery for her help in eval-
uating this paper.

It should be mentioned that the topical editor requested comments from Dr. Troshichev.
The request was not answered.

4. Application for PC index Endorsement by IAGA submitted February 2013.

Citations from Matzka (2014):

“This text is based on the “Relevant supporting material “ as sent to IAGA on 25/02-
2013 and describes the IAGAendorsed PC index. It is prepared by Dr. Oleg Troshichev,
Dr. Alexander Janzhura and Dr. Jürgen Matzka.

Regarding criterion 2:

The derivation of the index is described in the following publications: Troshichev et al.
(2006) Janzhura and Troshichev (2008) Janzhura and Troshichev (2011) Troshichev
and Janzhura (2012) (here, chapter 4 describes derivation of the provisional data set)”

5. Task Force recommendation (20 Aug. 2013).

Citations of text of recommendation:

Recommendation by the Task Force: Fully recommend endorsement of the PC index.

Members of the taskforce: Michel Menvielle, Heather McCreadie and Crisan Deme-
trescu. (“We” in this document refers to the task force)

The PC index being recommended for endorsement at IAGA 2013 Merida, Mexico is
that defined by the following publications: Troshichev et al. (2006 and 2009), Janzhura
and Troshichev (2008), Janzhura and Troshichev (2011)”.

6. IAGA Resolution #3 (2013)
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A IAGA Business Meeting during the 2013 Assembly adopted the Task Force recom-
mendation and agreed on the proposed text for Resolution #3 (2013). The resolution
was later passes by IAGA Executive Committee headed by Professor Mioara Mandea.

7. Stauning (2015).

The publication by Janzhura and Troshichev (2011) has formed the PC index calcu-
lation procedures, among others those implemented in the PCN calculations at DTU
Space.

Further critical notes have been published such as: Stauning (2015): “A Critical Note
on the IAGA-endorsed Polar Cap Index Procedure: Effects of solar wind sector struc-
ture and reverse polar convection”. This publication performed a quantitative assess-
ment of the consequences of using the post-event methods. It was mentioned in the
abstract and conclusions that “The added IMF By-related terms may introduce unjusti-
fied contributions to the PC index of more than 2 index units (mV/m)”.

The topical editor, Dr. G. Balasis, invited without success the authors of Janzhura and
Troshichev (2011) to submit their views and comments.

8. Stauning (2018).

The effects of using the devised near-real time method defined in Janzhura and
Troshichev (2011) was assessed in the publication: P. Stauning (2018): “A critical note
on the IAGA-endorsed Polar Cap (PC) indices: excessive excursions in the real-time
index values”.

It is mentioned in the abstract that “The present note provides the first reported ex-
amination of the validity of the IAGA-endorsed method to generate real-time PC index
values. It is demonstrated that features of the derivation procedure defined by A. S.
Janzhura and O. A. Troshichev in Ann. Geophys, 29, 1491-1500 (2011) may cause
considerable excursions in the real-time PC index values compared to the final index
values. In examples based on occasional downloads of index values, the differences
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between real-time and final values of PC indices were found to exceed 3 mV/m, which
is a magnitude level that may indicate (or hide) strong magnetic storm activity.”

The definition in Janzhura and Troshichev (2011) of the real-time method is again
quoted:

Keeping in mind this specification, the 3-day smoothing averages of the median values
were subjected to the interpolation procedure including the following steps:

1. median values for magnetic components H and D are derived for 4 intervals of days
preceding with the exception of the current day (n=0):

- r1=F[for interval from n-3 day to n-1 day]

- r2=F[for interval from n-5 day to n-3 day]

- r3=F[for interval from n-7 day to n-5 day]

- r4=F[for interval from n-9 day to n-7 day];

2. piecewise polynomial form of the cubic spline interpolant for r1, r2, r3, and r4 seg-
ments is determined;

3. termination of this form related to day n=0 is examined as representative of the SS
effect for the current day, even if this day is disturbed.

The procedure is repeated each subsequent day. Results of the procedure – the vari-
ation of the reconstructed magnetic H component is presented by the magenta line in
the same Fig. 6, the reconstructed H-component curve being shifted by 50 nT to a
lower position.

Here, Fig. 2 illustrates the different results obtained by using the prescribed real time
method illustrated by the broken dashed line and the results displayed in Fig. 6 of
Janzhura and Troshichev (2011) here shown by the full smooth curve in magenta line.

Figure 2. The 3-days median values (from Fig. 6b of J&T2011) are shown in green line.
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The Hss values from Fig. 6b of J&T2011 are shown by the smooth heavy magenta
line on the scale to the right, while the Hss values calculated here by Cubic Spline
extrapolation are shown on the same scale by dots connected by the dashed magenta
line. (copy of Fig. 4 of Stauning, 2018)

Supplementary data files (references and examples):

IAGA PC_index_description_main_document.pdf (12-02-2014)

IAGA PC_index_description_appendix_A.pdf (27-01-2014)

IAGA PCS Oct-Nov 2014 prompt data: pcnpcs2014.zip (download 11-11-2014 09:41)

IAGA PCS Oct-Nov 2014 final data: pcnpcs2014.zip (download 25-10-2017 11:32)

DMI PCS Oct-Nov 2014 prompt data: PCS14C.5QP

DMI PCS Oct-Nov 2014 final data: PCSU2014.5MQ

These files are available at: https://doi.org/10.5194/angeo-36-621-2018-supplement .

Topical editor, Dr. Anna Milillo, attempted without success to obtain comments from Dr.
Troshichev, corresponding author of Janzhura and Troshichev (2011).

9. IAGA response

The concerns over the adverse results from using the real-time (cubic spline-based
extrapolation of previous daily medians) were forwarded to IAGA. In response, a letter
from Secretary General, professor Mioara Mandea was received. The essential points
of the letter read:

“Thank you for your recent email in which you raised objections to the current method
of deriving the PC index. Having now had the opportunity to have a thorough read
of your documents I believe that you are not making a new objection, but rather are
restating earlier objections, which you have raised with several people associated with
IAGA over several years (and which we discussed a lot about in 2014).
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The IAGA Executive Committee and Division Leaders have discussed this issue and
your comments and we have concluded that this subject can only be reopened for
scrutiny if something is published in scientific literature to which IAGA would have to
respond. Otherwise, a unanimous vote to endorse the PC index was held in 2013 and
we therefore consider that no further discussions or reviews are required at this time.
In the meantime, where the index is listed only as provisional or quick-look, then users
of the index should be aware of the risk of using it and not rely on a provisional or
quick-look index for definitive science.”

Noting in a comment to the above statements that IAGA Resolution #3 (2013) recom-
mends the use of the near-real time as well as the definitive versions. Furthermore,
the IAGA-endorsed PCN version calculated at DTU Space is declared “definitive”.

10. Stauning (2020)

A recent further comment to Janzhura and Troshichev (2011) by P. Stauning (2020):
“The Polar Cap (PC) index: invalid index series and a different approach”. Article DOI:
10.1029/2020SW002442 examines the real-time as well as the post-event methods.

It is concluded that the use of the post-event method implied by Fig. 6 of Janzhura
and Troshichev (2011) may generate errors in the derived PCN index values by more
than 3 mV/m (magnetic storm level) while the use of the real-time method defined by
the instructions in Janzhura and Troshichev (2011) may generate additional excessive
excursions of up to 3 mV/m.

The topical editor, Dr. Mike Hapgood, tried to obtain comments from Dr. Troshichev
offering him space to present his views and delayed the publication of the article by
several months to await his reply which, unfortunately, never arrived.
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Letter from 18 May, 2018 from Professor M. Mandea to P. Stauning on behalf of IAGA
Executive Committee and Division Leaders

Please also note the supplement to this comment:
https://angeo.copernicus.org/preprints/angeo-2020-53/angeo-2020-53-AC3-
supplement.zip

Interactive comment on Ann. Geophys. Discuss., https://doi.org/10.5194/angeo-2020-53,
2020.
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Fig. 1. Essential features of Janzhura and Troshichev (2011): “Identification of the IMF sector
structure in near-real time by ground magnetic data”.
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Fig. 2. The Hss values from Fig. 6b of J&T2011 are shown by the smooth line on the scale
to the right, while the Hss values calculated by Cubic Spline extrapolation are shown by the
dashed magenta line.
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