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CATALOG OF GEOMAGNETIC ACTIVITY
BASED ON SIX CLASS DIVISIONS, 186871976

Joseph A. Sutorik
Cheryl M. Cruickshank

A homogeneous set of data describing the average daily
state of the geomagnetic Tfield is presented for the period
1868-1976. The daily values are provided in two formats:
Bartels rotation (27~day) and calendar.

1. CATALOG DESCRIPTION

The aa and Ap indices are converted into six class divisions (Sutorik
and Cruickshank, 1977). This conversion provides a homogeneous data set
describing the average daily state of the geomagnetic field for 109 years.
Emphasis 1s placed on active- or storm-days, and five of the classes describe
these days. Table 1 shows this classification. The daily class values that
are derived by this conversion are presented in two formats in this catalog.

Table 1. Geomagnetic Field Classification

Class 4p-Index Definition
0 0 <Ap <7 Quiet, usually no if-indices > 2
0 7 <Ap < 15 Unsettled, usually no Z-indices > 3
| 15 < Ap < 30 Active, a few K-indices of A
2 30 5 Ap < 50 Minor Storm, Z-indices mostly A & 5
Ap > 50 Major Storm, some Z-indices of 6 or greater
3 50 < Ap < 100
A 100 5 Ap < 200
5 Ap > 200

In Section A, the daily class values are depicted in a calendar format.
Monthly and annual summations for each class are provided below each yearly
array. This format will be useful to those individuals who may wish to study
the ‘influence that geomagnetic activity has, for instance, on meteorological
systems (King, 1975; Roberts and Olson, 1973; Wilcox, 1976; and Willis,



1976). Much information has been discovered; but, indeed how far have we
progressed? The following is cited from Bigelow (p. 5, 1898):

A remarkable feature of the history of terrestrial magnetism and
also of meteorology is the fact that, in spite of many discussions
of an enormous mass of observations, progress toward correlating
them in general scientific laws has been very slow, the results in
the main being very unsatisfactory.

Section B portrays the daily class values in the Bartels rotation for-
mat, with each rotation consisting of 27 days. For continuity purposes, the
end of each horizontal row in the catalog array contains the first six days
of values for the succeeding rotation. The Bartels rotation numbers are
shown in the left column and the last two digits of the appropriate year are
appended every fifth rotation. Additionally, the first day of each month is
annotated by an upward pointing arrow below the appropriate digit. The
months of January (Ja), April (Ap), July (Ju), and October (ch are also
noted.

_ A discussion of the significance of recurrent 8eomagnetic activity %M—
regions) and coronal holes 1s found in Sutorik and Cruickshank (1977)." The
selection of the days enclosed within a recurrent pattern envelope is sub-
Jeﬁtlvq. The following guidelines are used by the authors in making the
selections

(1) Persistency of class 1 and 2 events for a period of sequential days
and/or sequential rotations.

(2) The pattern has to exhibit a semirigid rotation of the recurrent
structure, but allowance is made for changes due to evolutionary
growth/decay.

(3) The recurrent nature has to persist for four or more rotations.

From the analysis of the data in the Bartels rotation format, 78 recur-
rent patterns are selected as most probably coronal hole associated and are
outlined by a solid line. Three additional cases, each of whose signature is
more doubtful, are outlined by dotted lines. In some cases, a dotted pattern
has been appended to the solid line envelope indicating an uncertainty as to
the beginning or end of that particular recurrent structure. The numbers
that are enclosed by dotted patterns are not counted as recurrent days.

2. RESUME

) Figures 1 and 2 are graphical summaries, in two different formats, show-
ing the annual distribution for days when the class values are > 1 (ap > 15).
The annual distribution attributable to recurrent and nonrecurrent days is
shown in Figure 1. All class values > | found within the solid line enve-
lopes are counted as recurrent days. Obviously flare-related magnetically
disturbed days are not removed from the count data depicting recurrent days

2
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in Figure 1. For example, a class 5 event (ap > 200) occurred on Bartels
rotation No. 1705 in the midst of an assiﬂned recurrent (coronal hole) pat-
tern. The annual distribution for days when active (class 1), minor-storm
(class 2), and major-storm (class > 3) conditions existed is shown in Figure
2. Both figures include the curve of the yearly means of sunspot-relative-
numbers (Waldmeier, 1961) for comparison.

The total number of days (class > 1) are totaled for each solar cycle
and are shown in Table 2. Cycle 11 began March 1867; therefore, 10 months of
magnetic information is missing for cycle 11 summation. CKcle 20 totals in-
clude data through June 1976. It is interesting to note the steady increase
in the number of occurrences of active- or storm-days per solar cycle since
cycle 14: Table 3 lists the dates on which class 5 (ap > 200) events oc-
curred during the 109-year record.

Table 2. Solar Cycle Summary of Geomagnetically Active- or Storm-days

Solar Class Solar Cycle Solar Cycle
Cycle 1 2 3 T 5 Total > | Normal 1zed
11 416 98 33 15 0 562 1.33
12 392 74 19 7 3 495 1.17
13 428 98 26 14 0 566 1.34
14 335 63 18 5 2 423 1.00
15 469 101 26 7 1 604 1.43
16 496 129 32 7 1 665 1.57
17 608 181 38 15 3 845 2.00
18 680 245 62 14 2 1003 2.37
19 775 221 70 24 5 1095 2.59
20 806 239 74 14 0 1133 2.68

Table 3. Chronological Listing of Class 5 Events

1882 17 April ad _ 293
17 November da - 264
20 November ad - 305

1903 31 October ad - 308

1909 25 September ad - 329

1921 15 May ad - 257

1928 08 July ad - 278

1941 01 March ad - 250 Ap = 205
05 July ad - 303 Ap = 220
18 September ad - 350 Ap = 230

1946 28 March ad - 322 Ap = 215
22 September da - 272 Ap = 200

1958 11 February ad - 298 Ap - 199
08 July ad - 305 Ap = 200

1959 15 July ad - 347 Ap - 236

1960 01 April ad _ 299 Ap = 241
13 November ad _ 352 Ap - 280
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