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INTRODUCTION

”Kiruna Geophysical Data” is a collection of results of ground-based more or less contin-
uous measurements of upper atmosphere variables carried out at the Swedish Institute of
Space Physics. Our objective with this data summary is to present current geophysical data,
related to polar upper atmospheric conditions, to those who require it for their research work.

Coordinates of the Swedish Institute of Space Physics are:

Geogr. Geomagn. Dipole Corr. Geomagn.
Lat. Long. Lat. Long. Lat. Long.
67.8°N 204°E 65.2°N 116.0°E 64.8°N 104.2°E

The following ground-based measurements of upper atmospheric parameters have been con-
ducted at the Swedish Institute of Space Physics in the period for which data is presented in
this report.

Optical Ionospheric
Geomagnetism aurora ionization
1. Geomagnetic 1. All-sky 1. Riometer
digital camera 30.0 MHz

recording
2. Riometer
38.2 MHz

In addition the Swedish Institute of Space Physics operates the Ionospheric Observatory at
Lycksele (64.7°N, 18.8°E) where it conducts riometer and ionosonde measurements. The
Geological Survey of Sweden (SGU) also operates a magnetometer there in collaboration
with IRF. That data is not reported in this publication.

Universal time is used in all tables.

Ionosonde data obtained at the Swedish Institute of Space Physics in Kiruna have been
published together with ionosonde data from Lycksele and Uppsala in a monthly report
“lonospheric Data Sweden” between January 1990 and March 2000. Copies are available
from the Swedish Institute of Space Physics.

Scaled ionosonde parameters from 1965 — 1998 are also available from
http://www.wdc.rl.ac.uk/wdccl/ionosondes/data_archive.html

The most recent data from all instruments are accessible via internet at
http://www.irf.se/Data

For more information contact urban.brandstrom @irf.se


http://www.wdc.rl.ac.uk/wdcc1/ionosondes/data_archive.html
http://www.irf.se/Data

GEOMAGNETIC DATA

Magnetograms

The magnetograms reproduced here are plots of data recorded by a three component digital
fluxgate magnetometer with a sampling frequency of 1 sample/second.

The scaling is indicated by the tick mark values on the plots. Note that for large disturb-
ances the normal scaling has been reduced. The positive direction of the components are:
X north, Y east and Z down, in geographic coordinates.

K-indices
The K-indices give a measure of the amount of disturbance of the geomagnetic field.

A reading of maximum deflection has been made during each 3-hour interval (starting from
00 to 03 UT) of two components X and Y. The Sq + L variation has been compensated for.
A detailed description of the determination of K-indices has been given by J. Bartels: The
technique of scaling indices K and Q geomagnetic activity. IGY Annals 4, London 1957.

The following scale has been used:

K-indices Deflection in nT

0 0 - 15
1 15 - 30
2 30 - 60
3 60 - 120
4 120 - 210
5 210 - 360
6 360 - 600
7 600 - 990
8 990 - 1500
9 1500 and more



ALL-SKY CAMERA DATA

Digital all-sky camera images are typically recorded in jpeg format at a rate of one frame per
minute. The filename of each image contains information about UTC and exposure time.
Longer exposure times are used at regular intervals (typically eight minutes). Data might be
recorded at higher frame rates during selected periods. More information and image data
are available from: http://www.irf.se/allsky

Information about available records of all-sky camera data is presented as colour keograms.
Keograms are time sequences of poleward to equatorward slices through the centre of all-sky
images. The top of the image points poleward, the bottom equatorward. Time is on the hor-
izontal axis (0:00-24:00 UTC). Each page contains keograms for seven days. White areas
indicate missing data (e.g. daylight conditions).

IONOSPHERIC ABSORPTION DATA

Ionospheric absorption at 30.0 MHz and 38.2 MHz is recorded by two La Jolla riometers.
The riometer records of cosmic noise power are reproduced in this report. The zero power
level is at bottom of each panel.

The absorption (in decibels) can be computed from the formula

A(dB) = 10log, %

where P is the received cosmic noise power, P, the cosmic noise power expected under
ionospherically quiet conditions at the same sidereal time.


http://www.irf.se/allsky




GEOMAGNETIC K-INDICES, KIRUNA

January 2016
Lower limit of K=7 is 600 nT

Time in UT

Day 00-03-06-09-12-15-18-21-24 Sum

(30)

2

2
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22
18
11
10
32
27

13

18
24
26
24
18

11

10

11
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42
(27)
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52 50 62 87 88
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GEOMAGNETIC K-INDICES, KIRUNA

February 2016

7 1s 600 nT

Time in UT

Lower limit of K

Day 00-03-06-09-12-15-18-21 - 24 Sum

(16)

0

&)
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102

94 58 50 48 57 58 82



GEOMAGNETIC K-INDICES, KIRUNA

March 2016
Lower limit of K=8 is 990 nT

Time in UT

Day 00 - 03-06-09-12-15-18-21 - 24 Sum

(18)
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&)

15
12
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11
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Sum

26
12

114

106 72 64 66 75 85 96






ALL-SKY CAMERA KEOGRAMS
January - March 2016

http://www.irf.se/allsky/kgd

Camera failure 2016-01-17 replaced 2016-01-18.


http://www.irf.se/allsky/kgd
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KIRUNA MAGNETOGRAM PLOTS
January - March 2016

http://www.irf.se/mag


http://www.irf.se/mag




27

Kiruna Magnetogram , 151231-160101

nT
11000 -

10800 H FX
10600 H F

200

MMWWMWM Y
52100 F7
51900 A F

08 10 12 14 16 18 20 22 00 02 04 06 08

o7 Kiruna Magnetogram 160101+160102 %

10600 ,WWWWMWM,

10400 -

200 A
O Y
-200 A F
52300 A
52100 1 F7

51900 {

08 10 12 14 16 18 20 22 00 02 04 06 08

Kiruna Magnetogram , ‘ ‘ 160102-160103 ‘ ‘

nT
10700 e e A A ek
10500 - r

200

=200 ~

52300 -
52100 + 7
51900 A F

08 10 12 14 16 18 20 22 00 02 04 06 08

nT Kiruna Magnetogram , ‘ ‘ 160103-160104 %
10700 - 3
10500 —M**wvMW*w”w“—)'-mhﬂﬁ’J/ﬁMpwwﬂwbﬁNwVMVNJ//HA

200 A

O B ’Y
_200 ,WM/M/W L
52300 1
52100 1 F7,
51900 H R e S US|

08 10 12 14 16 18 20 22 00 02 04 06 08

UT

UT

UT

UT



Kiruna Magnetogram ,

28

160104160105

nT

10600 1
10400 H

200 H

=200 ~

52300 +
52100
51900 -

0

8 10 12 14 16

Kiruna Magnetogram ,

18 20 22 00 02

1601057160106

04

06

nT
10700 f

10500 -

200 -

52100 -
51900

0

8 10 12 14 16

Kiruna Magnetogram ,

1601067160107

nT

10700 H -
10700 MWW

200 A r

0 7WMWWMWWMWM7Y
-200 A r
52300 A F

52100 1 r7
51900 R N —
08 10 12 14 16 18 20 22 00 02 04 06 08

Kiruna Magnetogram , ‘ ‘ 160107-160108

nT X
10700 s e A e I
10500 A L
200 A F

O e N 4
-200 A r
52300 1 r

52100 A rZ
51900 . ¥
08 10 12 14 16 18 20 22 00 02 04 06 08

UT

UT

UT

UT



29

nT Kiruna Magnetogram , 160108-160109 X

10600 "

10400

200

=200 ~

52300 -
52100

519001 o~k

08 10 12 14 16 18 20 22 00 02 04 06 08 UT

N

Kiruna Magnetogram , 160109-160110 X

nT
10600 A

10400 -

200

=200 A

52300 A
52100
51900 -

N

08 10 12 14 16 18 20 22 00 02 04 06 08 UT

Kiruna Magnetogram . ‘ ‘ 160110-160111 ‘ ‘

nT
10700 7WV‘,MA——%J"—————/M\/\/M’
10500 r

200

=200 ~

52300 -
52100
51900 H

DN

08 10 12 14 16 18 20 22 00 02 04 06 08 UT

,7 Kliruna Magnetogram 1601117160112

10800 - FX
10600 H F

200 ~ F
=200 H F
52300
52100 r7

51900 lVf‘*—~4v—~4*44—‘~*Aﬁ‘ﬂA\/MMMWW\WMJWw“ﬁ\wﬂﬁmﬂMMAKM//J/vaﬂ«k**~v~\ﬂ-MQ

08 10 12 14 16 18 20 22 00 02 04 06 08 UT




Kiruna Magnetogram ,

30

160112-160113

nT

10700 H L
10500 - r

200 -

=200 ~
52300 H
52100 -

51900 7WM‘%”MWMWJ\/VW7

08

10

12

14

16

Kiruna Magnetogram ,

18

20

22

00

02

160113160114

04

06

nT
10700 T i N

10500

200

=200 ~

52300
52100 H
51900

08

10

Kiruna Magnetogram ,

160114-160115

nT

10700f,\”,%,MM,M~A,g_-“,,wV/M“w”\wMWwAﬂMﬂWf/,ﬁﬁﬁﬁﬁywwwx,,,..ﬁf~*v_‘f
10500 1 f

200 -

=200 ~

52300 A
52100 +

51900f__*A,w\W4,“*v,ﬁMﬁA_vhf»»NWW¥V\~‘W\ﬂNP//ﬁwfﬂg\wwwx//_,,AA~‘,_vf

08

10

12

14

16

18

20

22

00

02

160115160116

04

06

nT
10600 A
10400

200 -

=200 ~

52300
52100 H
51900

Kiruna Magnetogram ,

08

10

12

14

16

18

20

22

00

02

04

06

08

UT

UT

UT

UT



Kiruna Magnetogram ,

31

1601167160117

nT

11000 A
10800 A
10600 A

200

=200 ~

52300 H
52100 H
51900 H

0

8 10 12 14 16

Kiruna Magnetogram ,

18

20

22 00 02

160117-160118

04 06 08

nT

11000 H
10800 A
10600 A

200

=200 ~

52300 H
52100 -
51900 H

0

8 10 12 14 16

Kiruna Magnetogram .

18

20

22 00 02

160118-160119

04 06 08

nT tX
10600 A F
10400 A
200 - r
0 W’,____M/WJW\‘W”\,\MM’Y
-200 A r
52100 1 rZ
08 10 12 14 16 18 20 22 00 02 04 06 08
nT Kiruna Magnetogram , 160119-160120 %
10600 e T
10400 A
200 A
O B ’Y
-200 A r
52300 A
52100 1 rZ
51900 1 r
08 10 12 14 16 18 20 22 00 02 04 06 08

UT

UT

UT

UT



Kiruna Magnetogram ,

32

160120-160121

nT
10800 H
10600 S

200 -

0‘kw»ﬁ/-w”m»wwvww”wwwﬂhwhwmwWﬂvaﬁmmevw/H“w“ﬂfmw«“vaﬂf\\wvﬁ~”w\MWW%waY
-200 1 :

52100 -
51900 -

0

8 10 12 14 16

Kiruna Magnetogram ,

18 20

22 00 02 04 06

160121-160122

08

nT
10800 -
10600 H

52100 -
51900 H

200 - —
0 - Y
~200 - :

0

8 10 12 14 16

Kiruna Magnetogram ,

18 20

22 00 02 04 06

160122-160123 ‘ ‘

08

nT
10700 e r

200 -

04 v
_200 4 W\W’wmw*wi

52300 A
52100
51900 -

0

nT
10700 ~
10500 H

200 -

=200 ~

52300 -
52100 -
51900 ~

0

8 10 12 14 16

Kiruna Magnetogram ,

160123160124 ‘ ‘

VWM«MW\JW/V\%WX

8 10 12 14 16

18 20

22 00 02 04 06

UT

UT

UT

UT



nT

10700 WW
10500 -

200

=200 A

52300 -
52100 A

51900 wﬁﬁ\"\vﬂﬁ

0

nT

11000 H
10800 A

10600 1~

200

=200 ~

52300 H
52100 -
51900 A

0

nT
10600 A
10400 H

200

=200 ~

52300
52100 +
51900

0

nT
10600 A

10400

200 A

=200 ~

52300 H
52100
51900 ~

0

33

Kiruna Magnetogram , ‘ ‘ 160124-160125

8 10 12 14 16 18 20 22 00 02

Kiruna Magnetogram , 160125-160126

04

06

08

8 10 12 14 16 18 20 22 00 02

Kiruna Magnetogram , 160126-160127

04

06

08

8 10 12 14 16 18 20 22 00 02

Kiruna Magnetogram , 160127-160128

04

06

08

8 10 12 14 16 18 20 22 00 02

04

06

08

UT

UT

UT

UT



34

160128160129

nT
10600 A
10400

200 A

=200 1

52300 H
52100
51900 A

Kiruna Magnetogram ,

0

8 10 12 14 16

Kiruna Magnetogram ,

18

20

22 00 02

160129160130

04

06

nT
10600 A

10400

200

=200

52300 A
52100 -
51900 A

0

8 10 12 14 16

Kiruna Magnetogram ,

18

20

22 00 02

1601307160131

04

06

nT
10600 A

10400 -

200 -

=200 A

52300
52100 +
51900

0

nT
10800 H
10600 A

200 -

=200 ~
52300 A

52100 -
51900 -

Wﬁ

8 10 12 14 16

Kiruna Magnetogram ,

18

20

22 00 02

160131160201

04

06

UT

UT

UT



Kiruna Magnetogram ,

35

160201+160202

nT

11000 A
10800 A

10600 "~

200

=200 ~

52300 H
52100 H
51900 A

08

10

12

14

16

Kiruna Magnetogram ,

18

20

22

00

02

160202160203

04

06

08

nT
10700 A

10500

52100 -
51900 -

200 ~ r
0 - ’Y
-200 r

08

10

12

14

16

Kiruna Magnetogram ,

18

20

22

00

02

160203+160204

04

06

08

nT

11000 H
10800 A

10600 {7

200 1

=200 H

52300 H
52100 +
51900 A

08

10

12

14

16

Kiruna Magnetogram ,

18

20

22

00

02

160204160205

04

06

08

nT

10600 ,MWvMMMWf

10400 -

200

=200 ~

52300
52100 -
51900

08

10

12

14

16

18

20

22

00

02

04

06

08

UT

UT

UT

UT



36

0T Kiruna Magnetogram , ‘ ‘ 160205-160206 ‘ ‘
10700 ’WWWWWM/W*X
10500 f F

200 r

=200 1 r

52300 H r
52100 A 7
51900 H F

08 10 12 14 16 18 20 22 00 02 04 06 08

o Kiruna Magnetogram , 160206-160207

10600 ;“W‘\”‘”“'““”M”“M”~‘M‘““AVA’W’M\JWNWM\WV/NNMwﬂff\”vwﬁgk'gv‘~‘w‘“*“
10400 H L

200 - r

=200 A r

52300 H r
52100 + FZ
51900 H r

08 10 12 14 16 18 20 22 00 02 04 06 08

0T Kiruna Magnetogram , 160207-160208
10800 1 FrX
10600 A F

200 ~ r
0 ’M,\M%WM‘MMiY
=200 + r

52100 - L7
51900 A r

08 10 12 14 16 18 20 22 00 02 04 06 08

nT Kiruna Magnetogram , ‘ ‘ 160208-160209 ‘ ‘
L0600 A e e

10400 H L

200 - r

=200 r

52300
52100 - F7
51900

08 10 12 14 16 18 20 22 00 02 04 06 08

UT

UT

UT

UT



37

Kiruna Magnetogram . ‘

1602097160210

nT

10700—MHM_Hﬁ~fvvwﬁﬁjmVUAWwNv,~vW-/-wvaMvﬁMVWNwVWXfWﬂﬂNM_M,_Wﬁ,NN;X
10500 1 0

200

=200 ~

52300 H
52100 H
51900 A

0

8 10 12 14 16 18 20

Kiruna Magnetogram ,

22 00 02

160210160211

04

06

08

nT
10600 A
10400 f

200

=200 ~

52300 -
52100
51900 -

0

8 10 12 14 16 18 20

Kiruna Magnetogram , ‘ ‘

22 00 02

160211-160212

04

06

08

nT

200

0L Y
=200 ~ r

52300 H
52100 +
51900 A

10700 A X
10500 A r

08 10 12 14 16 18 20 22 00 02 04 06 08
nT Kiruna Magnetogram , 160212-160213
11000 f
L0800 | e X
10600 A F
200 A
04 _ Y
=200 A r
52300 1
52100 1 rZ
51900 A r
08 10 12 14 16 18 20 22 00 02 04 06 08

UT

UT

UT

UT



38

0T Kiruna Magnetogram , ‘ ‘ 160213-160214 ‘ ‘
150110 e A

10400 - 3

200 3

=200 ~ 3

52300 A 3
52100 - F7
51900 H I

08 10 12 14 16 18 20 22 00 02 04 06 08

Kiruna Magnetogram , 160214-160215

nT
10800 R
10600 f H

200 H 3

=200 H F

52300 A 3
52100 + -7

L

08 10 12 14 16 18 20 22 00 02 04 06 08

0T Kiruna Magnetogram . 160215-160216 %

10600 A -
10400 H L

200 - 3

0 ) MWMWMvwa
=200 A -

52300 - .
52100 - L7,
51900 - —

08 10 12 14 16 18 20 22 00 02 04 06 08

Kiruna Magnetogram , 160216-160217

nT

11000 - 3
10800
10600 - r

>

200 - 3

52100 + -7
51900

08 10 12 14 16 18 20 22 00 02 04 06 08

UT

UT

UT

UT



Kiruna Magnetogram ,

39

160217-160218

nT
11000 +
10800
10600 -

200

=200 ~
52100 -

51900 {_-

08

10

12

14

16

Kiruna Magnetogram ,

18

20

22 00 02

160218160219

04

06

08

nT
10700 A
10500 f

200

52300 A
52100 +

51900“v””“””W““*”A“““‘*“’“f\‘A‘ﬁwMJ/f“4W%VjW%\yﬂwp~w/\//”“““““‘““””“”*

0 WWW\’N‘\MMWW‘MM’VY
=200 1 r

08

10

Kiruna Magnetogram ,

1602197160220

nT

10800 H P
10600 H r

200

0 7%“””%&%
=200 H

52300 -
52100 H

51900 7MN%MW7

08

10

12

14

16

Kiruna Magnetogram ,

160220-160221

nT

10600 T T T T T T T T T e e

10400 H

200

=200 A

52300 H
52100
51900 A

08

10

12

14

16

18

20

22 00 02

04

06

08

UT

UT

UT

UT



Kiruna Magnetogram ,

40

160221-160222

nT L L L L
10700 A ‘,ﬂ,_j~wwﬂmwmWﬂM#MMvJ,,wﬁ‘gﬁ.ﬁ,‘___AA_gﬁ_ﬁﬁ;;X
10500 A -
200 A -
01 NSNS, Yoo o . Y
-200 A -
52300 A -
52100 A -7
51900 T -
08 10 12 14 16 18 20 22 00 02 04 06 08
o Kiruna Magnetogram , 160222-160223 X
10600 A -
10400 A -
200 A -
0 'Y
-200 A -
52300 -
52100 A 7
51900 A -
08 10 12 14 16 18 20 22 00 02 04 06 08

Kiruna Magnetogram ,

160223160224

nT

10700 H X
10500 H r

200

=200 A
52300 H
52100 A
51900 ~

0

nT
10700 +
10500

200
=200 A
52300 H

52100 A
51900 H

0

8 10 12 14 16

Kiruna Magnetogram ,

160224160225

~W"-\‘—’J\W"vﬁwﬁ\/wi

8 10 12 14 16

18

20

22 00 02

04

06

08

UT

UT

UT

UT



nT
10600
10400

200

-200

52300
52100
51900

nT
10600
10400

200

-200

52300
52100
51900

nT
10600
10400

200

-200

52300
52100
51900

nT
10600
10400

200

-200

52300
52100
51900

41

Kiruna Magnetogram , ‘ ‘ 160225-160226 ‘ ‘

T T T T Ty T

) MMMWM’Y
1 'z
08 10 12 14 16 18 20 22 00 02 04 06 08
Kiruna Magnetogram . 160226-160227 %
1 'Y
1 'z
08 10 12 14 16 18 20 22 00 02 04 06 08
Kiruna Magnetogram , ‘ ‘ 160227-160228 ‘ ‘ X
1 'Y
1 'z
08 10 12 14 16 18 20 22 00 02 04 06 08
Kiruna Magnetogram , 160228-160229 X
oY
1 'z
08 10 12 14 16 18 20 22 00 02 04 06 08

UT

UT

UT

UT



Kiruna Magnetogram ,

42

1602297160301

nT
10600 A
10400 H

200 -

=200 ~

52300
52100 -
51900

0

8 10 12 14 16

Kiruna Magnetogram ,

18

20

22 00 02

160301160302

04

06

nT

10600 f”**"”"~“~A~'—~“““W“””“”’”“‘“"*"”““4*"*\\VMWwff”**‘*‘”“—“”***-*\—
10400 i

200 A F

O N —— Y
-200 A r
52300 1 r

52100 1 FZ
51900’»ﬁ_~k,«._4w‘Av*,‘gf4~//\~\-«AﬁwA~_v«“J\M////fgaAgva__~A~“v¢~;
08 10 12 14 16 18 20 22 00 02 04 06 08

0T Kiruna Magnetogram , ‘ ‘ 160302-160303 ‘ ‘

10700 ;ﬂ__gﬁM,\AHvWyWwA_,/\,gWm~JJ\_,mv,ﬂh_AAH_“ﬁﬁ;,Nhv\w/,,ﬂ,y,ﬁﬂwﬁm,wwwwﬂm;X
10500 - r
200 A F

R S o 4
-200 A F
52300 1 r

52100 A L7
51900 4 e
08 10 12 14 16 18 20 22 00 02 04 06 08

nT Kiruna Magnetogram , ‘ ‘ 160303-160304 ‘ ‘ X
L0600 e T T T T T T e e T
10400 A F
200 A F

O 7WWMWWM~M~_V___/———————*——‘——«"WW/W/VM—_”—7Y
-200 A r
52300 A F

52100 1 r7Z
51900 F
08 10 12 14 16 18 20 22 00 02 04 06 08

UT

UT

UT

UT



Kiruna Magnetogram ,

43

160304+160305

nT

11000 A
10800 A

10600 A

200

=200 ~

52300 H
52100 H
51900 H

0

8 10 12 14 16

Kiruna Magnetogram ,

18

20

22 00 02

1603057160306

04

06

08

nT

11000 H
10800 A
10600 A

200

=200 ~

52300 H
52100 -
51900 A

0

10800 H
10600 ~

200 1

=200
52300 H
52100 A
51900 A

0

nT
10800 -

10600 A

200

52100 H
51900 H

0

8 10 12 14 16

Kiruna Magnetogram ,

18

20

22 00 02

1603067160307

04

06

08

8 10 12 14 16

Kiruna Magnetogram ,

18

20

22 00 02

160307-160308

04

06

08

WMMWWMZ

8 10 12 14 16

18

20

22 00 02

04

06

08

UT

UT

UT

UT



44

Kiruna Magnetogram , ‘ ‘ 160308-160309 ‘ ‘

nT
10700 —WMMJ&WWW—X
10500 - r
200 A r
o P Y
-200 A r
52300 1 L
52100 1 r7
51900 A e
08 10 12 14 16 18 20 22 00 02 04 06 08 UT
o Kiruna Magnetogram , 160309-160310
10700 1 X
10500 - r
200 A r
O 7MN\F—_\W%ﬁMWWM7Y
=200 A r
52300 1 r
52100 1 FZ
51900 7A’_/—————/—FAMNM\W\/’~\W7
08 10 12 14 16 18 20 22 00 02 04 06 08 UT
0T Kiruna Magnetogram , ‘ ‘ 160310-160311 ‘ ‘
10700 A X
10500 - r
200 A r
0 7WM—MWWWWMWA7Y
=200 A r
52300 1 r
52100 f r7
B1900 | A ]
08 10 12 14 16 18 20 22 00 02 04 06 08 UT
nT Kiruna Magnetogram , ‘ ‘ 160311-160312 ‘ ‘
10800 - rX
10600 A r
200 A r
0 7MM‘WNW“¢WWWMWW%7Y
=200 A r
52300 1 r
52100 A rZ
B1900 1 e N
08 10 12 14 16 18 20 22 00 02 04 06 08 UT



nT
10700 f
10500 H

200

=200 A

52300 H

52100 -
51900

0

nT
10600 1

10400 H

200

=200 ~

52300 H
52100
51900 A

0

nT
10700 A
10500 f

200

=200 ~
52300 -

52100 H
51900 ~

0

nT
10700 A
10500 f

200

=200 ~
52100 +

51900 A

0

Kiruna Magnetogram ,

45

160312-160313

e N

8 10 12 14 16

Kiruna Magnetogram ,

18

20

22 00 02

160313-160314

04

06

08

8 10 12 14 16

Kiruna Magnetogram ,

18

20

22 00 02

160314-160315

04

06

08

T e

8 10 12 14 16

Kiruna Magnetogram ,

18

20

22 00 02

160315+16031p

04

06

08

8 10 12 14 16

18

20

22 00 02

04

06

08

UT

UT

UT

UT



46

Kiruna Magnetogram , 160316-160317

nT
10800 X
10600 1 f
200 f
0 ,NﬁMNWwWM#mwwwmmmjxw,ﬁ,,ﬂ__,MHNﬂ“A\JVMwwJ%wmwwwkwﬁmvafJ“MAm%wﬁwﬂmwwwwwww.Y
-200 1 f
52300 - -
52100 L7
51900 1 f

08 10 12 14 16 18 20 22 00 02 04 06 08

o Kiruna Magnetogram , 160317-160318

10700 - X
10500 - A

200 3
0 ’Y
T A —
52300 - 3
52100 + F7

I O —

08 10 12 14 16 18 20 22 00 02 04 06 08

0T Kiruna Magnetogram , ‘ ‘ 160318-160319 ‘ ‘

10700 - X
10500 - f

200 - f
O 7WNWWMMWW7 Y
-200 1 f
52300 - —
52100 - -7

1900 1’““’—"“/vfﬁvvaﬂwA‘;/”N\VJVRﬂxwwwmmmwwﬂAfMWm/hwyf”””’“‘““““vVM\J/”;

08 10 12 14 16 18 20 22 00 02 04 06 08

nT Kiruna Magnetogram , ‘ ‘ 160319-160320 ‘ ‘

10700 ;W*FW/W*\wﬁﬁy\ﬂﬁ,-/\ufwvffMw%mHww~v&wwwMNNN*K~ﬁH¥J‘kﬁ/\mmvmﬂv/vﬁw___,*h%;X

10500

200 - r

=200 A r

52300 A r
52100 - F7

51900 ’meww’

08 10 12 14 16 18 20 22 00 02 04 06 08

UT

UT

UT

UT



Kiruna Magnetogram .

47

160320+160321

nT
10800 H
10600 A

200

0 - Y
~200 7MWWJW\WW\—‘~“W:

52300 A
52100 -

51900 MﬂW

08

10

12

14

16

Kiruna Magnetogram ,

18

20

22

00

02

160321160322

04

06

nT

10600 e e T T e e T T T T

10400 H

200

=200 ~

52300 H
52100

51900 4

08

10

Kiruna Magnetogram ,

1603227160323

nT

10600 o NP o

10400 H

200

=200 ~

52300
52100 +
51900

08

10

12

14

16

Kiruna Magnetogram ,

18

20

22

00

02

160323+160324

04

06

08

nT

10600 WW
10400 - r

200

=200 ~

52300 H
52100 H
51900 A

08

10

12

14

16

18

20

22

00

02

04

06

08

UT

UT

UT

UT



Kiruna Magnetogram ,

48

160324160325 ‘ ‘ X

nT

10600 H I
10400 - r

200 -

=200 A
52300 A
52100 H
51900 H

0

8 10 12 14 16

Kiruna Magnetogram ,

18 20 22 00 02 04 06 08

1603257160326 X

nT
10600 A

10400 H

200 -

=200 ~

52300 H
52100
51900 H

0

8 10 12 14 16

Kiruna Magnetogram ,

18 20 22 00 02 04 06 08

1603267160327 ‘ ‘

nT

10600 e e N e e T T

10400 H

200

=200 ~

52300 H
52100 A
51900 H

0

nT
10800 H

10600 -

200

=200 ~

52300 A
52100 -
51900

0

8 10 12 14 16

Kiruna Magnetogram ,

18 20 22 00 02 04 06 08

160327-160328 ‘ ‘

e

8 10 12 14 16

18 20 22 00 02 04 06 08

UT

UT

UT

UT



nT
10800 1+

10600 A

200

-200 H
52300 A
52100
51900 A

0

nT
10700 1
10500 1+

Kiruna Magnetogram ,

49

160328-160329

8 10 12 14 16

Kiruna Magnetogram ,

160329-160330 ‘ ‘

”"“””“”“”Wrw%ﬂNﬁwmwﬁ/&AkA“‘4"*“”“““vw/\nmmvwwwf”wwaﬂv'wwwvf

200 1 r
0 1 MMWM’Y
—-200 A r
52300 H r
52100 H rz
51900‘;wu_ﬁ~ﬂ«/W-~\~\44wﬂA///“x\‘¥‘4¢«bﬁ&/\w/V’vxwmv«xflﬂ/ﬁﬁﬂlw_g)w_;:
08 10 12 14 16 18 20 22 00 02 04 06 08
nT Kiruna Magnetogram , ‘ ‘ 160330-160331 ‘ ‘
10700‘;.,\,WMVWMﬂww\n‘M,wf/w”\wVy»\M\jNWﬁuvw/ﬂ\hvbj\kfmuf\wjjwpﬁwwvﬂﬁ\ww~;X
10500 A r
200 1 r
0 e TY
-200 A r
52300 A r
52100 H rZ
51900’*-—~v«~—~M~/“\~ﬁ~ﬁ~/\vv““*“%jvJ\ﬁv/,~MAﬂ/m\/AJ,N\,/~«w-¥~f~wl¥
08 10 12 14 16 18 20 22 00 02 04 06 08
nT Kiruna Magnetogram 160331-160401 e
10600 A r
10400 A L
200 1 r
01 FY
-200 A r
52300 H r
52100 H~ rz
51900 4 -
08 10 12 14 16 18 20 22 00 02 04 06 08

UT

UT

UT

UT






KIRUNA VERTICAL RIOMETER
January - March 2016

http://www.irf.se/~rio


http://www.irf.se/~rio




Power

Power

Power

Power

Power

Power

o U PO NN O W (@ G B L ©1 I \C R G2 B O] o = 0N oW o R 0NN oW o ok 0NN W

o oo NN O W

53

Kiruna 38 MHz riometer 20151231-20160101
\ \ \ \ \ \

08 10 12 14 16 18 20 22 00 02 04 06
Kiruna 38 MHz riometer 20160101-20160102
T T T

08 10 12 14 16 18 20 22 00 02 04 06
Kiruna 38 MHz riometer 20160102-20160103
T T T

08 10 12 14 16 18 20 22 00 02 04 06

Kiruna 38 MHz riometer 20160103-20160104
T T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06

Kiruna 38 MHz riometer 20160104-20160105
T T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06
Kiruna 38 MHz riometer 20160105-20160106
T T T




Power

Power

Power

Power

Power

Power

[ G N S \C RN ) BN O] o o B0 NN O W [ RGN © LI \C RN © ) B OV] [@INC  CL I \C RN G ) B OV) [@INC E % I \C RN G ) B OS]

(@I %1 \ SRR G ) RO

54

Kiruna 38 MHz riometer 20160106-20160107
\ \ \ \ \ \ \

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160107-20160108
T T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160108-20160109
T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 0g UT
20160109-20160110
I I I

Kiruna 38 MHz riometer
\

08 10 12 14 16 18 20 22 00 02 04 06 0 UT

Kiruna 38 MHz riometer 20160110-20160111
T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160111-20160112
T T T T T T




Power

Power

Power

Power

Power

Power

o U PO NN O W (@ G B L ©1 I \C R G2 B O] o = 0N oW o R 0NN oW o ok 0NN W

o oo NN O W

55

Kiruna 38 MHz riometer 20160112-20160113

T T T T T T T

| | | | | | | | | | |
08 10 12 14 16 18 20 22 00 02 04 06 08 UT
Kiruna 38 MHz riometer 20160113-20160114

T T T T T T T

| | | | | | | | | | |
08 10 12 14 16 18 20 22 00 02 04 06 08 UT
Kiruna 38 MHz riometer 20160114-20160115

I I I I I I I

| | | | | | | | | | |
08 10 12 14 16 18 20 22 00 02 04 06 08 UT
Kiruna 38 MHz riometer 20160115-20160116

I I I I I I I

| | | | | | | | | | |
08 10 12 14 16 18 20 22 00 02 04 06 0g UT
Kiruna 38 MHz riometer 20160116-20160117

I I I I I I I

| | | | | | | | | | |
08 10 12 14 16 18 20 22 00 02 04 06 0g UT
Kiruna 38 MHz riometer 20160117-20160118

T T T T T T T

| | | | | | | | | | |




Power Power Power Power
o U~ 0N O W
i/Q
|

Power

Power

56

Kiruna 38 MHz riometer 20160118-20160119
\ \ \

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160119-20160120
T T T T T T T

[@INC  CL I \C RN G ) B OV)
T
|

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160120-20160121
T T T T T T

[ RGN © LI \C RN © ) B OV]
T
|

08 10 12 14 16 18 20 22 00 02 04 06 0g UT
20160121-20160122
I I I

Kiruna 38 MHz riometer
T T \ T

o o B0 NN O W
T
|

08 10 12 14 16 18 20 22 00 02 04 06 0 UT

Kiruna 38 MHz riometer 20160122-20160123
T T T T T T

[ G N S \C RN ) BN O]
T
|

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160123-20160124
T T T T T T

(@I %1 \ SRR G ) RO
T
|

08 10 12 14 16 18 20 22 00 02 04 06 0g UT



Power

Power

Power

Power

Power

Power

57

Kiruna 38 MHz riometer 20160124-20160125
\ \ \ \ \ \ \

o ok 0NN W
T
|

08 10 12 14 16 18 20 22 00 02 04 06 08 UT

Kiruna 38 MHz riometer 20160125-20160126
T T T T T T T

o R 0NN oW
T
|

08 10 12 14 16 18 20 22 00 02 04 06 08 UT

Kiruna 38 MHz riometer 20160126-20160127
T T T T T T T

o = 0N oW
T
|

08 10 12 14 16 18 20 22 00 02 04 06 08 UT

Kiruna 38 MHz riometer 20160127-20160128
T T T T T T T

(@ G B L ©1 I \C R G2 B O]
T
|

08 10 12 14 16 18 20 22 00 02 04 06 08 VT

Kiruna 38 MHz riometer 20160128-20160129
T T T T T T T

o U PO NN O W
T
|

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160129-20160130
T T T T T T T

o oo NN O W
T
|




Power

Power

Power

Power

Power

Power

[ G N S \C RN ) BN O] o o B0 NN O W [ RGN © LI \C RN © ) B OV] [@INC  CL I \C RN G ) B OV) [@INC E % I \C RN G ) B OS]

(@I %1 \ SRR G ) RO

58

Kiruna 38 MHz riometer 20160130-20160131
\ \ \ \ \ \ \

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160131-20160201
T T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160201-20160202
T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 0g UT
20160202-20160203
I I I

Kiruna 38 MHz riometer
T T \ T

08 10 12 14 16 18 20 22 00 02 04 06 0 UT

Kiruna 38 MHz riometer 20160203-20160204
T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160204-20160205
T T T T T T




Power

Power

Power

Power

Power

Power

o U PO NN O W (@ G B L ©1 I \C R G2 B O] o = 0N oW o R 0NN oW o ok 0NN W

o oo NN O W

59

Kiruna 38 MHz riometer 20160205-20160206
\ \ \ \ \ \ \

08 10 12 14 16 18 20 22 00 02 04 06 08 UT

Kiruna 38 MHz riometer 20160206-20160207
T T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 08 UT

Kiruna 38 MHz riometer 20160207-20160208
T T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 08 UT

Kiruna 38 MHz riometer 20160208-20160209
T T T T T T T

\ \ \ \ \ \ \ \ \ \ \
08 10 12 14 16 18 20 22 00 02 04 06 08 VT

Kiruna 38 MHz riometer 20160209-20160210
T T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160210-20160211
T T T T T T T




Power

Power

Power

Power

Power

Power

[ G N S \C RN ) BN O] o o B0 NN O W [ RGN © LI \C RN © ) B OV] [@INC  CL I \C RN G ) B OV) [@INC E % I \C RN G ) B OS]

(@I %1 \ SRR G ) RO

Kiruna 38 MHz riometer

60

20160211-20160212
\ \ \

08 10 12 14 16

Kiruna 38 MHz riometer

22

00

02

20160212-20160213
T T T

08 10 12 14 16

Kiruna 38 MHz riometer

22

20160213
T

00

02

-20160214
T

08 10 12 14 16

22

00

02

Kiruna 38 MHz riometer
\

20160214-20160215
T T \

08 10 12 14 16 18 20 22 00 02 04 06 0g UT
Kiruna 38 MHz riometer 20160215-20160216

I I I I I I I

| | | | | | | | | | |
08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer

20160216-20160217
T \ \

08 10 12 14 16

18

20

22

00

02

04

06



Power

Power

Power

Power

Power

Power

o U PO NN O W (@ G B L ©1 I \C R G2 B O] o = 0N oW o R 0NN oW o ok 0NN W
T T T T T

o oo NN O W
T

Kiruna 38 MHz riometer

61

20160217-20160218
\ \ T

Kiruna 38 MHz riometer

08 10 12 14 16

18 20 22 00 02 04 06 08 UT
20160218-20160219
T T T

08 10 12 14 16

Kiruna 38 MHz riometer

18 20 22 00 02 04 06
20160219-20160220
T T

Kiruna 38 MHz riometer

08 10 12 14 16

18 20 22 00 02 04 06 08 UT

20160220-20160221
T T T

Kiruna 38 MHz riometer

08 10 12 14 16

18 20 22 00 02 04 06 0g UT

20160221-20160222
T T T

08 10 12 14 16

Kiruna 38 MHz riometer

18 20 22 00 02 04 06
20160222-20160223
T \ \

08 10 12 14 16

18 20 22 00 02 04 06 08 UT



Power

Power

Power

Power

Power

Power

[ G N S \C RN ) BN O] o o B0 NN O W [ RGN © LI \C RN © ) B OV] [@INC  CL I \C RN G ) B OV) [@INC E % I \C RN G ) B OS]

(@I %1 \ SRR G ) RO

Kiruna 38 MHz riometer

62

20160223
\

-20160224
\ \

Kiruna 38 MHz riometer

08 10 12 14 16

18 20 22 00 02 04 06 0g UT

20160224
T

-20160225
T T

08 10 12 14 16

Kiruna 38 MHz riometer

18 20 22 00 02 04 06

20160225
T

-20160226
T

08 10 12 14 16

18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer
T T \

20160226
T

-20160227
T T

Kiruna 38 MHz riometer

08 10 12 14 16

18 20 22 00 02 04 06 0g UT

20160227
T

-20160228
T T

08 10 12 14 16

Kiruna 38 MHz riometer

18 20 22 00 02 04 06

20160228
T

-20160229
T T




Power Power Power Power Power

Power

o oo NN O W
11
<

(@ G B L ©1 I \C R G2 B O] o = 0N oW o R 0NN oW o ok 0NN W
T T T T
| | | |

o U PO NN O W
T
|

63

Kiruna 38 MHz riometer 20160229-20160301
\ \ \ \ \ \ \

08 10 12 14 16 18 20 22 00 02 04 06 08 UT

Kiruna 38 MHz riometer 20160301-20160302
T T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 08 UT

Kiruna 38 MHz riometer 20160302-20160303
T T T T T T T

| | | | | | | | | | |
08 10 12 14 16 18 20 22 00 02 04 06 08 UT

Kiruna 38 MHz riometer 20160303-20160304
T T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 08 VT

Kiruna 38 MHz riometer 20160304-20160305
T T T T T T T

| | | | | | | | | | |
08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160305-20160306
T T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 08 UT



Power

Power

Power

Power

Power

Power

[ G N S \C RN ) BN O] o o B0 NN O W [ RGN © LI \C RN © ) B OV] [@INC  CL I \C RN G ) B OV) [@INC E % I \C RN G ) B OS]

(@I %1 \ SRR G ) RO

64

Kiruna 38 MHz riometer 20160306-20160307
\ \ \

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160307-20160308
T T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160308-20160309
T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 0g UT
20160309-20160310
I I I

Kiruna 38 MHz riometer
\

08 10 12 14 16 18 20 22 00 02 04 06 0 UT

Kiruna 38 MHz riometer 20160310-20160311
T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160311-20160312
T T T T T T




Power

Power

Power

Power

Power

Power

o U PO NN O W (@ G B L ©1 I \C R G2 B O] o = 0N oW o R 0NN oW o ok 0NN W

o oo NN O W

Kiruna 38 MHz riometer

65

20160312-20160313
\ \ \

08 10 12 14 16

Kiruna 38 MHz riometer

22

20160313-20160314
T T T

00

02

08 10 12 14 16

Kiruna 38 MHz riometer

18

20

22

20160314-20160315
T T T

00

02

04

06

Kiruna 38 MHz riometer

08 10 12 14 16 18 20 22 00 02 04 06 08 UT
Kiruna 38 MHz riometer 20160315-20160316

I I I I I I I

| | | | | | | | | | |
08 10 12 14 16 18 20 22 00 02 04 06 0g UT

20160316-20160317
T T T

08 10 12 14 16

Kiruna 38 MHz riometer

22

20160317-20160318
T T T

00

02




Power

Power

Power

Power

Power

Power

[ G N S \C RN ) BN O] o o B0 NN O W [ RGN © LI \C RN © ) B OV] [@INC  CL I \C RN G ) B OV) [@INC E % I \C RN G ) B OS]

(@I %1 \ SRR G ) RO

66

Kiruna 38 MHz riometer 20160318-20160319
\ \ \ \ \ \ \

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160319-20160320
T T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160320-20160321
T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 0g UT
20160321-20160322
I I I

Kiruna 38 MHz riometer
\

08 10 12 14 16 18 20 22 00 02 04 06 0 UT

Kiruna 38 MHz riometer 20160322-20160323
T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160323-20160324
T T T T T T




Power

Power

Power

Power

Power

Power

o U PO NN O W (@ G B L ©1 I \C R G2 B O] o = 0N oW o R 0NN oW o ok 0NN W

o oo NN O W

67

Kiruna 38 MHz riometer 20160324-20160325
\ \ \ \ \ \ \

08 10 12 14 16 18 20 22 00 02 04 06 08 UT
Kiruna 38 MHz riometer 20160325-20160326
T T T

08 10 12 14 16 18 20 22 00 02 04 06 08 UT
Kiruna 38 MHz riometer 20160326-20160327
I I I

08 10 12 14 16 18 20 22 00 02 04 06 08 UT

Kiruna 38 MHz riometer 20160327-20160328
T T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 08 VT

Kiruna 38 MHz riometer 20160328-20160329
T T T T T T T

08 10 12 14 16 18 20 22 00 02 04 06 0g UT

Kiruna 38 MHz riometer 20160329-20160330
T T T T T T T




Power

Power

o ok 0NN O W

(@I N S LN \C I G2 B OV]

68

Kiruna 38 MHz riometer 20160330-20160331
T T T

08 10 12 14 16 18 20 22 00 02 04 06 0g UT
Kiruna 38 MHz riometer 20160331-20160401

T T T T T T T

| | | | | | | | | | |
08 10 12 14 16 18 20 22 00 02 04 06 0g UT






Institutet for rymdfysik

Swedish Institute of Space Physics

Swedish Institute of Space Physics
Box 812, SE- 981 28 Kiruna, SWEDEN
tel. +46-980-790 00, fax +46-980-790 50, e-post: irf@irf.se

www.irf.se



	Introduction
	Geomagnetic data
	Magnetograms
	K-indices

	All-sky camera data
	Ionospheric absorption data
	Tables for January - March 2016
	Geomagnetic K-indices

	Reproductions for January - March 2016
	All-sky camera keograms
	Magnetogram plots
	Riometer recordings


