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1 Introduction

The lag between the time series of magnetic components measurements recorded at the magnetic observatories of Lanzhou
(LZH) and Kakioka (KAK) have been calculated. As described in the article, 15 minutes of data recorded at 1 Hz sampling
frequency have been cross-correlated to compute the lag of the time-stamp of LZH data, after the GPS synchronization of
the data logger was unavailable. The local time of the selected data has an impact on the reliability of the computed lag, the
night-time being the best choice. This is due to the differences in the diurnal variation at LZH and KAK. Figures 1-24 show
the day-to-day evolution of the computed lags at every UTC. Figure 25 show all the lags computed at every UTC.
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Figure 1. Time lags calculated every day during 15 minutes around 00:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.



Lanzhou - Kakioka
X 2013-2014 01:30 UTC Y 2013-2014 01:30 UTC

180 PR veee 180 |
150 =i : e 150 | AEEEEEGE
1204 % - * - R 120 [l o

— 90+ e e e — 90 AR R %
% 60 “ . W :'.;," | % 60 |, « . ) ] —
® 3(()) ;6; ‘ : g- = '.:‘:.-o. : © 3(()) _':.’.. . ] .} .}g: o
\Qo e %0 75 0 ol Sle o
-30 w"“‘ AN o -30 '-:*:‘,. 'j"’-"?..’{}"mf dvale wor ]
60 ., s ’ AR 60 " . . mi
1 T T S S S S S S e e e e e e e j
j fmamjjasondj fmamjja j fmamjjasondj fmamij ja

2013 2014 2013 2014
t [month] t [month]

Z 2013-2014 01:30 UTC F 2013-2014 01:30 UTC UTC [h]

180, .t e e T e 180 | SRR RO R
150 o, o0° : ol 2l e -,. '.'. :...'._ 150 e ° . oo . re . * e ] 20
120 P st e e 120 « oo tone
o 90t T B el e T 80 T e T s
Pl e i A e =1 ot oy o P R e R
& 30 '.:.. "_...‘::;,':n“..-y. =it .'.‘:’..-... © 30 ;,.;of' ° oot -': . = :..",: ".' 10
o R e TR T o P B il XRY TR
300 oo T LRI i .30 3 . .. .a..--o- : 5
Rl o B e 60 T e
90 bt tait e e 90 b e
j fmamjjasondj fmamjja j fmamjjasondj fmamij j a

2013 2014 2013 2014
t [month] t [month]

Figure 2. Time lags calculated every day during 15 minutes around 01:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 3. Time lags calculated every day during 15 minutes around 02:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 4. Time lags calculated every day during 15 minutes around 03:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 5. Time lags calculated every day during 15 minutes around 04:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 6. Time lags calculated every day during 15 minutes around 05:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 7. Time lags calculated every day during 15 minutes around 06:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 8. Time lags calculated every day during 15 minutes around 07:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 9. Time lags calculated every day during 15 minutes around 08:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 10. Time lags calculated every day during 15 minutes around 09:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 11. Time lags calculated every day during 15 minutes around 10:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 12. Time lags calculated every day during 15 minutes around 11:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.

13



Lanzhou - Kakioka

X 2013-2014 12:30 UTC

180 | :
150 f 5
120 | * <
_ 90 R
2. 60 -2
& 30} -ﬁ"‘ S Pl
o i Tt
30 it ?-’-‘):g '5‘5..“4—;‘39-
60 | .
90 P et
jfmamjjasondj fmamjja
2013 2014
t [month]
Z 2013-2014 12:30 UTC
180 K . Py 0 B P B X ) @ o.
150 F*. - . -, -
1201 - s > N
L A NRAPAERNECIAES
& 30 ¢ oot s’-_'t. i .‘:" nop S
0F "’.- : o AR ..o..'..
3o L | Lt S
_60 . e
-90 B e s RS

j fmamjjasondj fmamjja
2013

2014
t [month]

Y 2013-2014 12:30 UTC

180 [+ -."
150 -
120 | &,
90 -
© 6o | R
o)) P be oo |l |°
© 30 - s _g“f
0Ff 6““@,@ N A
30 - ‘M" -’3' ~"'-:‘
. i oo "
_60 ° \; 0.'. o
j fmamjjasondj fmamij ja
2013 2014
t [month]
F 2013-2014 12:30 UTC
180 | . : :
150 | o
120 1 3
. 90 * s
w o |. e
o o0 T . Y
T 30 , ¥ ‘_‘Fk 0e? :.. ’ . R ] i .‘o:i %
0r ’l’ LS 5" .! ~ .'".::f.\-;."‘ '-.2' ‘e
g0 freks NI 3}5*'-"'.‘?‘-:-?’!'.': i
-60 3
j fmamjjasondj fmamij j a
2013 2014
t [month]

UTC [h]

20

15

10

Figure 13. Time lags calculated every day during 15 minutes around 12:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 14. Time lags calculated every day during 15 minutes around 13:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 15. Time lags calculated every day during 15 minutes around 14:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 16. Time lags calculated every day during 15 minutes around 15:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 17. Time lags calculated every day during 15 minutes around 16:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 18. Time lags calculated every day during 15 minutes around 17:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 19. Time lags calculated every day during 15 minutes around 18:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 20. Time lags calculated every day during 15 minutes around 19:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 21. Time lags calculated every day during 15 minutes around 20:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 22. Time lags calculated every day during 15 minutes around 21:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 23. Time lags calculated every day during 15 minutes around 22:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 24. Time lags calculated every day during 15 minutes around 23:30 UTC comparing Lanzhou and Kakioka data for each component

of the magnetic field X, Y, Z and F.
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Figure 25. Time lags calculated every hour comparing Lanzhou and Kakioka data for each component of the magnetic field X, Y, Z and F.



