GEOMAGNETIC INDICES INVESTIGATION
(DST, KP, AE): CORRELATION DIMENSION,
LYAPUNOV EXPONENTS, AND PREDICTION

S. Ivanov

Space Research Institute NAS and SSA of Ukraine
smivanov87@gmail.com

Funding from H2020

10} 107 F
' 1072}
@ 102 % 2 10°2F
= s = < =
[e) [=) o
o (' a
S 107°F S S 103k
S 2 10°4T 2
8 ok £ § 104F
3 10 = Z
S i ks © i
e | S . = 105}
: 106 :
10°F & 106
10-? A 10.8 ol M i A PR S T W | 10'? E e
1072 10" 10° 1072 102 10°! 10° 107 103 102 10°" 10°
% of Maximum Radius, Max Embedded Dimension=15 % of Maximum Radius, Max Embedded Dimension=8 % of Maximum Radius, Max Embedded Dimension=25
Kp index DST index AE index
10 T T T T T T T B T T T T T T T T 25 T T T T T
9r i T 7]
8r 7.6 7 27r 1
c i )
S 7r 1 5 S
© e 5t 4.64 1 &
£ Bk 1 e ) O 15F .
a £ 1=
= (] (o)
S BF i c 4 . =
S o Re.
o Ll ; I - b !
E D 3t | 0 10
@ = @)
3r + Q O
2 - -
2t 1 51 -
1r : Sp g
D i i L i (1 i I D 1 1 1 1 1 1 1 1 0 1 i | 1 1 1
0 2 4 6 8 10 12 14 16 0 1 2 3 4 5 6 7 8 g 0 5 10 15 20 25
Phase Space Dimension Phase Space Dimension Phase Space Dimension
Lyapunov spectrum for Kp index Lyapunov spectrum for DST index Lyapunov spectrum for AE index
05 T T T T T T EIE. T T T = e gy = 1 T T T T T T T
» (et — ™ =Gl .
1 Vo7 \mmanal S - = —
o XA e —
"'\_‘,.\_\- g — e 05+ -
' 05 1
- ﬂ. - =
I =i ™ VA |
wn L= g d e e e k=
515 ! I S bl T i 3
2 < . - < . -
§ .:'ﬂ '1 .5 .:'ﬂ "{}.5
® 2F - © ©
[ o=
2} A = 0.392 Ay = —1.223 ¥
25} ; At H
| | | _ My =0.127 Aoy = —0.917
-3 I /\1 =-0.13 /\13 = —1.435 1 >
i 15} sum(A;) = —1.772 .
a5t sum(A;) = —2.049 - 31 sum(A;) = —1.204 '
r
-4 L L 1 1 1 1 _3-5 1 1 L 1 L _2 1 1 [ | 1 L L i
0 1000 2000 3000 4000 5000 6000 7000 0 1000 2000 3000 4000 5000 6000 0 500 1000 1500 2000 2500 3000 3500 4000
hours hours hours
Lyapunov spectrum decomposition for Kp index 5 Lyapunov spectrum decomposition for DST index Lyapunov spectrum decomposition for AE index
3 T T T T T T ———— e S j 4 T T T T T T T
" lp = 1.986
2t Ip = 2.423 ) 1 _ | . | | _
Ip = 3.079
1r 1 . . 2| -
of strong nonlinearity ~
or strong nonlinearity 7 1 very strong nonlinearity ]
1+ - i | j
7, | - | -
— = B i i e | _ e = ok o
8 o A — < — 2
£ 2 - R e — ! g |
© © B R B ama e © qF I =-0.557 .
= a3t i = r =
x 3F '_I,-"' e— et —— 5 WL : Pr===r 1
| e = i _2 = -
7Y ' |
4 | -
B - .{ 3t ;
f .
o} K=0352 A 1| e — 4f :
_7 1 1 1 1 1 1 _6 i 1 (1 (1 \ L _5 1 1 [ 1 [ L i
0 1000 2000 3000 4000 5000 6000 7000 0 1000 2000 3000 4000 5000 6000 0 500 1000 1500 2000 2500 3000 3500 4000
hours hours hours

OMNI2 data for: 06.2015 -04.2016.

Kp(avg) ~ 20
DST(avg) ~-18;
AE(avg)~ 258 nT.

K - Kolmogorov entropy.

Prediction:
Kp ~ 7 hrs; DST ~ 3 hrs; AE ~ 7 hrs.



