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Abstract: The global Kp index is obtained as the mean value of the disturbance levels in the two horizontal
field components, observed at 13 selected, subauroral stations. The name Kp originates from
"planetarische Kennziffer" (planetary index). The quietest days of each month are deduced from the Kp indices
on the basis of three criteria for each day:the sum of the eight Kp values, the sum of squares of the
eight Kp values and the maximum of the eight Kp values. According to each of these criteria, a relative order
number is assigned to each day of the month, the three order numbers are averaged and the days with the lowest
and the highest mean order numbers are selected as the ten quietest and the five most disturbed days
respectively. The selected ten quietest days are seen to be consonance with the international quiet days.
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I.  Introduction

Kp is a 3-hour index that aims at describing the global level of “all irregular disturbances of the
geomagnetic field caused by solar particle radiation within the 3-hour interval concerned” [1]. It was introduced
by Julius Bartels in 1938 and adopted by IAGA in 1951. It is obtained as the mean value of the disturbance
levels in the two horizontal field components, observed at 13 selected, subauroral stations. For each of these
observatories, the disturbance level at that site is determined by measuring the range a (i.e. the difference
between the highest and lowest values) during three-hourly time intervals (in UT) for the most disturbed
horizontal magnetic field component, after removing of the regular daily variation. The Kp index is assigned to
successive 3-hour UT intervals (0-3 hr, 3-6 hr, ... , 21-24 hr UT) giving eight values per UT day and ranges in
28 steps from 0 (quiet) to 9 (disturbed) with intermediate values denoted by -, o, or +, resulting in 0o, 0+, 1-,10,
1+, 2-, 20, 2+, ..., 8-, 80, 8+, 9-, and 90. [2], [3], [4]. The Kp index is not linearly related to the geomagnetic
disturbances measured in the unit of nT. Instead, the Ap index is introduced as it is roughly proportional to the
geomagnetic disturbances. One Ap unit corresponds to ~2 nT of geomagnetic variations. The Ap index is
derived directly from the Kp index. [5],

I1. Method Of Analysis

The quietest days of each month are deduced from the Kp indices on the basis of three criteria for each
day:the sum of the eight Kp values, the sum of squares of the eight Kp values and the maximum of the
eight Kp values.

The Kp index assigned to successive 3-hour UT intervals are denoted bykpy, kp,,..., kp8 giving eight values per
UT day.

The first criteria is TKp= kp;+ Kpo+ ... +Kpg

Where XKp is the sum of 8 Kps of the day.

The Second criteria is Z(Kp?) = kpy*+ kp,>+ ... +kpg’

The third criteria is Kp Max = Max (kpy, Kpa, ... kps)

According to each of these criteria, a relative order number is assigned to each day of the month. The
relative number assigned to each day of the month based on the first criteria is denoted by Ay where d represents
the day of the month i.e. Ag= Ay, Ay, As ..., A, where n is the number of days in the month as the case may be.
For the second criteria, the relative number assigned to each day of the month is By and C, respectively, d also
represents the day of the month.

For each month, the mean order My is the average of the three order numbers Ay, B and Cq4. For the
first day of the month, M; = (A, + B, + C,)/3, for the second day of the month, M, = (A, + B, + C,)/3, it
continues in this order until the last day of the month. The days with the lowest mean order numbers My are
selected as the ten quietest days of the month. The same procedure is repeated for all the months of the year.

It should be noted that these selection criteria gave only a relative indication of the character of the
selected days with respect to the other days of the same month [6]. As the general disturbance level may be quite
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different for different years and also for different months of the same year, the selected quietest days of a month
may sometimes be rather disturbed or vice versa.

In order to indicate such a situation, selected days which do not satisfy certain absolute criteria are
marked as follows: A selected quiet day is considered "not really quiet” and is marked by the letter A if Ap > 6,
B if Ap =6, Kif Ap <6 and either one Kp value > 3 or two Kp values > 2+. On the other hand, a selected quiet
day is considered “very quiet” and marked q if all Kp = 0 or marked p if all Kp < 1- or at most two Kp is 1-.

I11. RESULTS AND DISCUSSION

The ten quietest days for the years 2006-2009 selected using the kp index is shown in Tables (1-4)It
can be seen from the tables that the five quietest days have less or none of the marks A and B which indicates
“not really quiet” and more of the marks q and p which indicates “very quiet”, during these days, the kp
maximum is very low. In 2006 and 2007, most of the five quietest days have a maximum Kp value less than or
equal to 1+. Maximum kp value for the ten quietest days in the same year is in the order of 2+. In 2008, the
maximum Kp value of the five quietest days was up to 2, the value reduces as it approaches the end of theyear.
The ten quietest days of 2008 have Kpvalue up to 3-, the value however reduces as the year proceeds. In 2009, it
is observed that most of the five quietest days have a Kp maximum less than or equal to 1 while most of the ten
quietest days have a Kp maximum not more than 1+.

Table 1: Selected quietest days for 2006

Year | Month Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
2006 | JANARY 9 10 30 4 29 | 31 11 B13 B14 B12
2006 | FEBRUARY 14 9 | B13 A 25 | BIS B5 B27 B2 A8 A 1
2006 | MARCH 5 13 2 4 3 | BL7 A 14 | A30 B 12 | A23
2006 | APRIL 930 p12 pl 3 2 29 7| B19 | A% 27
2006 | MAY 16 1 27 29 9 15 26 | A3 B25 B2
2006 | JUNE 26 4 21 23 13 5 24 19 12 | B20
2006 | JULY p2l p2 18 19 8 20 3 17 16 23
2006 | AUGUST 25 13 4 16 14 6 26 15 5 | A2
2006 | SEPTEMBER | pi5 22 9 21 | B16 28 | A27 8 | A20 | A29
2006 | OCTOBER 10 19 26 6 11 17 5 | B23 B18 A 4
2006 | NOVEMBER | q7 p8 p20 21 18 13 6| AL9 | A5 Al4
2006 | DECEMBER p4 31 27 2 29 30 28 | B3 A5 Al

Table 2: Selected quietest days for 2007

Year | Month Ql |Q2 |Q3 Q4 |Q5 |Q6 | Q7 |8 |qQ9 |qIo
2007 | JANARY q13 7 24 |B25 |26 |B22 8| a23 | a9 |al4
2007 | FEBRUARY | q21 | 20 4|B22 |B11 |A24 | B23 |B19 |B25 |B3
2007 | MARCH q20 | 21 3| 19 o| 29| 22| 18|a31 |a4
2007 | APRIL ql6 | p13 21 | A8 20 5|86 | a7 |B24 |all
2007 | MAY a6 5 2| 12| 13| 11 4| 14| 16| 30
2007 | JUNE 6 5 12 7| 11| 25| 26| 20|a30 |A27
2007 | JULY p9 25 19| 18| 24 2| 22| 23| 17| 16
2007 | AUGUST p24 | p4 23 5| 13| 20]sis o|B22 |B14
2007 | SEFTEMBER o| 13 10| 11| 12| 16|A17 |B19 |A26 |AlS
2007 | OCTOBER | p8 |pll |pl7 |p9 10 7| 13| 16|B15 | 24
2007 | NOVEMBER | p7 | p6 3| 11 2 5| 30|818 |BI2 |A29
2007 | DECEMBER | p3 | p4 8| 25 7| 26 2| 29| 15| 18
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Table 3: Selected quietest days for 2008

Year | Month Ql |Q2 | Q3 Q4 |05 |Q6 |Q7 |qQ8 |Q9 |qQio
2008 | JANARY 3 2 22 | B30 B4| 81| BI1| A27|A28 | AlO
2008 | FEBRUARY | 25| 24| B22| B26| as| a9| as| a17| a23| a21
2008 | MARCH 7 6| B24| B4| A25| B31| B22| A17| A3| A21
2008 | APRIL p2| 14 3| B20| Al1| a1] A21| a15| A19| A29
2008 | MAY p17| 14 15 9| B18| 12| 26| Bi11]| BI3| B27
2008 | TUNE 13| 10 s| 22| 12| 11| s9| 21| 4| 823
2008 | JULY 19 8 7 9 2| 25| 31 3] 29| 20
2008 | AUGUST p25| 26 2| 24| 30 5| 29| 28| 23 4
2008 | SEPTEMBER | p13| pl2 29| B21| 24| 11| 23 2| B28 1
2008 | OCTOBER p9 | p1s 250 24| 27| 17 7 8| 14| s10
2008 | NOVEMBER | p22| p21| pl4| p3| pi18| p13| p3| 19 4 6
2008 | DECEMBER | ql @2 po | p290 p14| 18] 30| 20| 21| 28

Table 4: Selected quietest days for 2009

Year Month Q1 Q2 Q3 Q4 Q5 Q6 Q7 | Q8 Q9 Q10
2009 | JANARY pl2 23 | p22 11 24 28 7 18 | B25 17
2009 | FEBRUARY | p8 p2 17 | p10 19 13 26 | A6 B9 21
2009 | MARCH p2 p7 9 | p18 6 23 29 | B31 Al B20
2009 | APRIL p4 23 2 30 14 3 7 28 26 29
2009 | MAY pl2 p27 p25 17 5 15 26 13 1 19
2009 | JUNE pl2 1 17 9 22 2 19 11 8 6
2009 | JULY pl7 p19 18 2 26 16 29 27 4 12
2009 | AUGUST pl6 15 24 29 17 14 25 18 28 4
2009 | SEPTEMBER | p23 p29 24 19 25 12 9 8 7 5
2009 | OCTOBER pl4 p20 p10 pl7 p3 p18 2 12 6 7
2009 | NOVEMBER | g6 p23 p29 p3 p5 p30 p4 pll p16 p10
2009 | DECEMBER | gl g3 q4 qll g30 p9 p29 | p31 p8 p2

With these, 2008 can be said to be less quiet than the rest of the years under study while 2009 can be
seen to be the quietest years. This can also be seen in the table. In the year 2009, there are less of the marks ‘A
and B’ indicating “not really quiet” and more of the marks ‘q and p’ indicating “very quiet”. The selected
quietest days was seen to be in consonance with the international quietest days. None of the years have a day
marked K which should come if Ap < 6 and either one Kp value > 3 or two Kp values > 2+. This indicates that
the years 2006-2009 can be generally said to be geomagnetically quiet days. This is in line with the deep solar
minimum of 2006-2009 noted by NASA. The solar minimum is characterized by a period of decreased solar
activity with few, if any, sunspots. The accompanying decrease in solar radiation makes it the safest time for
astronauts to carry out space missions. During 2008-09, NASA scientists noted that the Sun is undergoing a
"deep solar minimum," stating that there were no sunspots observed on 266 of [2008's] 366 days (73%).
Prompted by these numbers, some observers suggested that the solar cycle had hit bottom in 2008. Sunspot
counts for 2009 dropped even lower [7]. As of September 14, 2009 there were no sunspots on 206 of the year's
257 days (80%). This confirms our inference that 2009 is the quietest of the four years. The selected ten
quietest days are also seen to be consonance with the international quiet days.

V. Conclusion
The ten quietest days for the years 2006-2009 have been selected using the kp index. It can be seen
from the tables that the five quietest days have less or none of the marks A and B which indicates “not really
quiet” and more of the marks q and p which indicates “very quiet”, during these days, the kp maximum is very
low. The ear 2008 can be said to be less quiet than the rest of the years under study while 2009 can be seen to be
the quietest year.
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