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Introduction General procedure

A preliminary study of different data mining |Identification and elimination of outliers.

techniques applied to the case of strong Stanglarc?lization and/o.rc?tegorization offeaturef. | - . obal .
Application of association rules and clustering techniques Source: Global lonospheric
temporal dependence, large number of

. . . C ("Classical", "K-means", "Agglomerative") to describe the Radio Observatory (GIRO)
dimensions and irregular sampling is presented. ionospheric behavior. 2 Period: 2009-2018

characterization of the Earth's ionosphere have relevance of the features and a possible linkage of ionospheric - Place: South Africa
been used. parameters with the geomagnetic activity. Four locations at mid-latitudes

Association Rules 33 Clustering techniques Decision Trees
Non supervised method XSI,'END Non supervised method . emn Supervised method
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Data selection: Selected by year and by location. Data selection: Selected by year, by location and by Data selection: Selected by year, by month and by
month. location. Grouped by sunlight (day - night) and by

Features (categorical):
( 5 ) F1 layer presence (or not) along the day.

" Critical frecuency and thickness of F2 layer Features (numerical) :
(“foF2%  “hmF2-hF“), F layer height (“hF“), and = Critical frecuency of F2 layer (“foF2); Input features: Frecuency, thicknesses and heights
propagation factor of the F2 layer (“MD"). All of = F layer height (“hF“); of the ionospheric layers, together with the local
them were categorized in two levels (0: low, = Propagation factor of F2 layer (“MD*); time (“LT“).

1: high); = |ocal time (“LT*).
E, Es and F1 layers presence (or not);
Geomagnetic index “ap” using three categories Location: Hermanus (HE13N)

(0: low, 1: medium, 2: high); Year 2014 (High solar activity)
Sunlight presence (day or night).

Output target: We tested several geomagnetic
indices (both numerical and categorical). Best
results were obtained with the disturbance storm-
time index (“DST“) in numerical format.

Classic method

Location: Grahamstown (GR13L) Location: Grahamstown (GR13L)
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the considered features.

Metrics reveal the presence of rule groups linked Preliminary results HlF ammmme Ll 1] !
linearly to each other. = The groups found by the K-means method are _,OO_M_ wor @
similar, although somewhat better, than those -200 | { G-200} |
obtained with the Classical method. In addition, L | |
the K-means method provides all the O pebruayaa T septemberaoa
coordinates of the centers of the groups in the SRS S L
) Association rules have the potential to find space of the features used.
novel relations between features (or attributes). = The Agglomerative method provides the best
] Decision trees allow to define the results, since it is based on the distance
“importances” of the features and to associate between the data of each group and not on the
the geomagnetic and/or solar activity with the distance to a common center.
behavior of the ionosphere. = The behavior of the clusters found is similar in
J K-means and Agglomerative methods allow all locations. This is consistent with always
both to use all the features simultaneously. working at mid-latitude.
) Agglomerative method provides the time
interval indicating the action of the Sun over the
ionosphere.
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Conclusions
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Preliminary results

= "MD" and "foF2" features were always important
in all the studied cases.

= Features associated with the heights of the
layers (e.g. “MD”, “hmF2-hF”) seem to correlate
with the geomagnetic storms.
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