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A comparison of daily total K-index (ZK) at Kakioka
with Sunspot Number from 1932 to 2015
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A comparison of E-W geomagnetic component at Kakioka

with Sunspot Number from 1964 to 2015
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* the mean amplitude of the five international quiet days for each month

* the digitalized data from the bromide paper records between 1964 and 1975




The 27-day cycle in 2k at Kakioka and solar wind
daily average velocity between 2013 and 2015

2K at Kakioka Ace Solar Wind Average Velocity

Bartels’ Rotation Bartels' Rotation
DATE Number DATE Number
123 4567 8 91011121314151617 18 1920 21 22 23 24 2526 27 rot. 123 456 7 8 91011121314 151617 18 19 20 21 22 23 24 25 26 27  rot.

2013/01/25 2449 2013/01/25 2449
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03/20 2451 03/20 2451
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2014/01/11 2462 2014/01/11 2462 700km/s

02/07 2463 02/07 2463

03/06 2464 03/06 2464

04/02 2465 04/02 2465

04/29 2466 04/29 2466 500

05/26 2467 2K 05/26 2467

06/22 2468 40 06/22 2468

07/19 2469 07/19 2469

08/15 2470 30 08/15 2470 300

09/11 2471 09/11 2471

10/08 2472 20 10/08 2472

11/04 2473 11/04 2473

12/01 2474 10 12/01 2474 100

12/28 2475 12/28 2475
2015/01/24 2476 0 2015/01/24 2476 0

02/20 2477 02/20 2477

123 456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 123456 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27

27-day 27-day



Coronal holes in images every 27-days for the reporting period

Images from

SDO_AIA193  2014/10/30

A new coronal hole
appeared.

A very small coronal hole is
recurrent with the sun’s 27-day
rotation period.

~ 2015/02/14




Classification of the quality of geomagnetic phenomenon

« A :very distinct

e B : fair, ordinary, but unmistakable

e C : doubtful

(in the 1957 IAGA Copenhagen resolution )

Kakioka criteria for the quality classification

A B C
si&ssc| 15nT=a |6nT=a<15nT| 3nT=a<6NnT

A B C
k=2 20nT=a | 7nT=a 2nT=a

3=k 25nT=a | 10nT=a 5nT=<=a

sfe

k : K-index a : geomagnetic amplitude




Classification of the activity of geomagnetic storm

e Starting of geomagnetic storm: H component decreases with large amplitude
Type of Storm Sudden Commencement (SSC)
maximum K-index 25 & “disturbance amplitude” =40nT
Type of Storm Gradual commencement (SG)
K-index =25 for more than 2 periods & “disturbance amplitude” =50nT
e Ending time of geomagnetic storm
K-index =3
& “returning undisturbed level almost similar to quiet daily variation”

Initial main

phase phase recovery phase . :
Activity of geomagnetic storm
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A sketch of H component field variation

with SSC
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September 2014 geomagnetic variations
at Kakioka
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October 2014 geomagnetic variations

at Kakioka
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si&ssc O
storm 0

No storm followed the sfe.
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November 2014 geomagnetic variations sfe 0
at Kakioka si & ssc 2
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December 2014 geomagnetic variations
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January 2015 geomagnetic variations sfe
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SSC( B!

T

é 9 1h 1L1 12 153 1"4 1*:5 1% 13r 1§a 1'9 2ﬁ 2"1 232 253 2"4 2*:5 2%'23? 2§a 25 aﬁ 3"1 1b
=4

x|
100nT Z |

T+ 2
Jan2015

Tl

w |
1 ;
oonT E ™

g b T 8 15 5 15 T 15 ib 3 2l @ &5 @i 25 2 2 & @ 3 9 ]

Tl

10’

éé1i31111I21!31’I4151131;?151:‘3215211252532’@2‘152%32;?2332'931'33;11

ol o i ot Wi ot ot i o it st il el
a s 10 1 1 1 14 1 156 1 18 15 20 2 X 2 24 2 26 2 78 7y a0 |

ik A NS |||I J AT ' .u”ll.llu ' ¥l T L I|I..|.|.||_
r I I, . ||I IT L% nlr E I| ||| fl'l'll |. | .

ch.

Eeb.

Feb.

H H 1 1 1 L H 1 1 [ H 1 i 1 H H 1 1
2 13 i 15 1w 17 1k 120 21 22 25 ozt 2§ gl 27 28 28 30 3l

30012.2
nT

28912.2

36765.1
nT

35665.1
445,018

439.018
9

0
10

nT

Feb

T
Jarn.2015

JAN 1, 2015 JAN 31,

‘I_?

2015

loglW/m2]



Sunspot Mumber

Large geomagnetic storm occurrences in the solar cycle 24
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February 2015 geomagnetic variations A,
at Kakioka OV/@/
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Geomagnetic storm event review
e September 12-13, 2014 moderate geomagnetic storm with SSC

A full-halo coronal mass ejection (CME) leaving the
sun following a major X1.6 solar flare on 10 Sep 2014

SDO_aial93 (NASA) 2014/09/11

e November 4-5, 2014 moderate geomagnetic storm with SG

A large filament eruption occurred on 1 Nov 2014

SDO_aial93 (NASA) 2014/11/01

e January 7-8, 2015 moderate severe geomagnetic storm with SSC

A large southern polar coronal hole appeared. C-
class solar flare eruptions occurred frequently

SDO_aia193 (NASA) 2015/01/05



September 12-13, 2014 moderate geomagnetic storm
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November 4-5, 2014 moderate geomagnetic storm
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January 7-8, 2015 moderate severe geomagnetic storm
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DIGITAL DATA SERVICE P

Kakicka geomagnetic field
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Thank you for your attention
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