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INTRODUCTION

Geomagnetic activity indices Kp and K

GFZ is in charge of deriving and disseminating the geomagnetic Kp index that dates back to
1932 and is endorsed by the International Association of Geomagnetism and Aeronomy (IAGA).

“Kp indicates the intensity of geomagnetic activity as an expression of solar corpuscular
radiation, for every three-hour interval of the Greenwich day” — Bartels (1957);

A three-hourly geomagnetic disturbance (range) index with values from 0 (quiet), ..., 3+
(moderate active), ... to 9 (very active/disturbed);
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New Hp indices

The improved geomagnetic indices are derived by algorithms developed for the 3-hourly Kp and
ap indices but will be of higher temporal resolution: Hp90 (90 min), Hp60 (60 min) and Hp30 (30
min). The ap90, ap60 and ap30 indices are derived the same way from Hp as ap from Kp.

 Rescale the range of magnetic variation that corresponds to a local K index (so-called K-
table, Bartels, 1957). The new local high cadence indices are called H indices (H-table).
By rescaling, we aim for equal occurrence distribution of K and H indices (see Fig. 1.3 for

. . _ . . _ _ _ the example of Niemegk observatory);
 The local K (single station) index: the maximum disturbance range in the horizontal field

components observed at 13 subauroral stations (see Figs. 1.2 & 1.2). Niemegk K/H30
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the last 22 years from 1995 to 2017. This was done for each contributing observatory and Hp
iIndex separately.
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Fig. 1.1: Locations of 13 sub-auroral Kp-observatories. Fig. 1.2: From Siebert (1996).
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* The occurrence distributions of Hp indices resemble that of Kp (Fig. 2.3).
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Storm 1 Storm 2 Storm 3 Storm 4 Storm 5 : Fig. 2.1: Selected five storm events. (Top) Dst index and (Bottom) Corresponding Kp and Hp30.
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Fig. 2.2: Comparisons between Kp and Hp indices during the selected storm events. Fig. 2.3: Occurrence distributions of Kp and Hp during the selected storm events.
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considered for the signal propagation from the magnetosphere

to the ionosphere.

FUTURE WORK

Hp as potential inputs for TIE-GCM
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Hemispheric Power used in the TIE-GCM (Qian et al., 2014) is
empirically derived from the Kp index. We applied the same
formula for the Hp indices to calculate the Hemispheric Power
with higher temporal resolution (Fig. 4.1).

Hemispheric Power (G

The total energy input estimated with the Kp index during 7-8
September 2017 is 1.59x107 GJ. When Hp indices are used,
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s KD e HD90 = Hp60 —— Hp30
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the total energy estimates are lower by 3.8-4.6% but temporal
variability is improved.
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Fig. 4.1: Example of hemispheric power derived from Kp and Hp

Table 3.1: Correlation between

CONCLUSIONS

Storm-time behaviour of Hp indices is consistent with Kp.

Hp indices (ap) correlate well with PCC and merging electric field.

Hp potentially improves high-latitude forcing of TIE-GCM.
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