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= Sodankyla Geophysical Observatory

® |st International Polar Year 1882/83

® Established by Finnish Academy of
Science and Letters in 1913

Finland became independent in 1917

® Joined to University of Oulu in 1997

® The oldest research institute in
Lapland

Sodankyla Geophysical Observatory 1913-2013
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el Operations extend vy
over 2070 km
meridional distance!

We operate:

® Magnetometers
®Pulsation Magnetometers
® |[onosonde
® Riometer Chain
® All-Sky Cameras SRR
® [onospheric Tomography Chain
® Neutron Monitor

®\/arious VLF receivers e , \ il .
® Network of Seismometers e L
‘Im,agmg&l ter (U Lancaster) AN '
® Meteor Radar Leicester)

® Fabry-Perot I_‘nte ferometer (UCL)
®EISCAT Incoherent Scatter Radar
® KAIRA radio telescope, Kilpisjarvi

Sodankyla Geophysical Observatory 1913-2€
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e Measured officially since 1 January 1914

) i ) : 12.0°
e Varies in different time scales 1007
e Basic parameter in space weather effects el
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C"A ~ Pulsation magnetometers (induction coil

UNIVERSITY

magnetiometers, dB/dt)
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Instruments and two examples
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L | Magnetic pulsations
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Pulsaatiotesti - SOD 18.10.2008 00-24 UT 16.67Hz Swedish railway

system

Giant remote lightning
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Greenhouse Cooling

UNIVERSITY
OF OULU

Doubling of [CO,] ja [CH,4]
cools

Mesosphere by 10 K and
Termosphere by 50 K.
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Sodankyla Geophysical Observatory 1913-2013
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0] Riometer chain

UNIVERSITY
OF OULU

* Relative lonospheric Opacity 72
meter
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SGO
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e Measure cosmic radio noise
intensity on the ground

------
..............

* Gives ionospheric absorption
in dB at ~70 km altitude

e Simple instrument for e.g.
auroral studies

SGO La Jolla riometers: Last 30 days 1min preliminary absorption data from IVA
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Narrow band wide angle La Jolla riometers
oF Gucy (30.0 MHz and 32.4 MHz)

.. Tero Bait'a'

SGO La Jolla Riometer raw data 21.08.2017
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T

i 0 | : ‘ Sodankyia 30.0 MHz ‘ ]
Data recelv umts s ou 00 i
power supplies,
: . Jyvaskyla 32.4 MHz
AD-conventers (16-bit) + = >
Datalogger PC (Linux ! . " ? T i 1
Time (UT)

Sodankyla Geophysical Observatory 1913-2013
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wazr - All-Sky Camera — www.sgo. fi

r’

Photo: Thomas Ulich.

Sodankyla Geophysical Observatory 1913-2013



600 km
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g All-sky cameras

UNIVERSITY SKY-i-KAN -

OF OULU
“m—
g

A v ROV

— \ | SKY-i-POS

\l/

18:13:22 UT ' [EF

2023-03-23 SKY-i-OUL "or Gty
SKY-i cameras
Based on ZWO-ASI 294 camera. Compact
auroral camera. First bought in 2020.
SKY-i kamera During winter 2022-2023 already 6 cameras
in operation. More coming. \
Sodankyla Geophysical Observatory 1913

emCCD-kameran suotimet




[EF lonosphere impacts on navigation
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lonosphere and GPS

Delay ‘ Scintillation

Perturbs the signal propagation speed Causes rapid changes in signal phase
proportional to total electron content and signal strength — most severe in
tens of metres error at solar maximum auroral/equatorial regions and storms

Sodankyla Geophysical Observatory 1913-2013
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["\:""] Seismic recordings:

Kursk sank on 12 Aug 2000
UNIVERSITY L
OF OULU KUUSAMO
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Nuclear explosion in North Korea on 12 Feb 2013
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VHF, 224




CAT Scientific Association

EISCAT 3D

YOF QULU f UVANTO, FINLAND
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VLF receivers at SGO (0.2 — 40 kHz)
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{ng0e

- AWDA-laitteisto
innessi. Kuva: Tero Raita

flash4, 29506 lightning events, 2023-05-11T04:40
Sodankyla Geophysical Observatory UltraMSK
Sodankyla, 67°22.3'N, 26°37.7'E
2021-10-11 (DHO, 23.40 kHz)
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C"A  Location in the Arctic region (PWING network)

UNIVERSITY
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locatio
n

at OUJ

Figure 1. MLAT (magnetic latitude)-MLT (magnetic local time) map of the

PWING stations. All stations are located at subauroral latitudes

(~ 60° magnetic latitude). ATH, Athabasca; GAK, Gakona; IST, Istok; KAN, (From Takeshita et al., 2019)
Kannuslehto; KAP, Kapuskasing; MAM, Maimaga.

Sodankyla Geophysical Observatory 1913-2013
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ceiver at OUJ in Finland

¥

New VLF re

VLF Receivers |
KAN, LOZ, and OUJ _VLF §&
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New VLF receiver at OUJ in Finland
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Some facts from Kannuslehto

~+ Kannuslehto CGM: +64.31°; 119.66° L=5.5
| the equator f,, =~ 5.2 kHz -> f_ /2 = 2.6 kHz

» electron gyrofrequency at
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I Kannuslehto. Total power, 2013 12 09 - 16 00 00 UT Duration = 59.98 minutes
\N1/ CRL-Plim10M1Comp60,
WgOFFT8192
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o I Kannuslehto. Total power, 2013 12 09 - 16 00 00 UT Duration = 59.98 minutes
\N1/ CRL-Plim10M1Comp60,
- WgOFFT8192PF6250ARP20F400-16000HzD4000BD200CL0.5
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Kannuslehto. Total power, 2013 1210 - 12 00 00 UT Duration = 59.98 minutes
V4 CRL-Plim10M1Comp60,
WgOFFT8192
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o | Kannuslehto. Total power, 2013 1210 - 12 00 00 UT Duration = 59.98 minutes
\N1/ CRL-Plim10M1Comp60,
WgOFFT8192PF6250ARP20F400-16000HzD4000BD200CL0.5
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['\-2-"] Recently revealed emissions at KAN (Manninen et al., 2016)

10 Dec 2013
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OUJ and KAN on 31 Oct 2022 05-06 UT

UNIVERSITY
OF OULU
10000 10~4
1 {
i
KAN 31 October 2022 05 - 06 UT Total power
B oL
s il | |Hiies 105
N -
g:_c 1-11
= =
3 =
()]
g {1-11.5 =)
iC 3
-12
-12.5

Time (minutes after 05 UT)

11 Jan 2023 XIV Observatory Days, Sodankyla
Sodankyla Geophysical Observatory 1913-2013
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iy OUJ and KAN on 26 Dec 2022 16-18 UT

OF OULU
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KAN 26 December 2022 16 - 18 UT Total power
10 - : - — - — . T TS o : T : : -10
3 e 3 Simias T B EE R TN BEL S SR L1 R R SR Yo ETn il I
-10.5
~ ~
N I
3:_‘ -1 oo
> =
(]
5 2
g -11.5 %
(I S
-12
-12.5

Time (minutes after 16 UT)

S00dankKyila GeopnysiCal vpservaitory 1915—Z4ZU135



\l/
\l/

UNIVERSITY
OF OULU

Kannuslehto

x10% 24H 0.2-39 kHz (2013-12-08)
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>odankyla weopnysical vupservatory 1913-2013
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VLF transmitters recorded at KAN

VLF transmitters recorded at KAN

N ID Freq Location
Hz
1 [ZEVS 82|Kola Peninsula
2 |Novosibirsk 11905|Novosibirsk
3 |Khobarousk 12649|Khobarousk
4 VTX1 16300|India
5 XN 16400|Norway
6 [FTA 16800|France
7 [|SAQ 17200/Sweden
8 [RDL 18100(Russia
9 |VTX3 18200(India
10 |[HWU 18300|France
11 |GBZ 19580|UK
dz C 19800|Australia
13 |IcV 20270|Italy
14 20500
15 |FTA 20900|France
16 21100
17 INPM 21400|Hawaii

N ID Freq Location
Hz

18 [HWU 21750|France

19 |GQD 22100|UK

20 23000

21 [DHO 23400|Germany

22 [NAA 24000(Cluter

23 |NLK 24800|Washigton

24 |lunid25 25000(South Korea

25 |INDK/NML 25200|Noth Dakota

26 25500

27 26000

28 (TBB 26700([Turkey

29 28000

30 30100

31 30200

32 35620

33 |INRK/TFK 37500(Iceland

34 |SRC/NRJ 38000[Sweden

Sodankyla Geophysical Observatory 1913-2013
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[U\:’-'] 82 Hz ZEVS transmitter Kola Peninsula

UBFGutu - *  Transmitted power 10-14 MW (estimate)
e Wavelenght 3658,5 km

e (Can penetrate hundreds of meters deepness in the sea and ice
e Antennalenght > 60 km

* Very low transmission capacity: only few characters per
minute Foresds

§ ) 2

*  Transmitting only — no receiving

Wownes

doudnkyla weopnysicdl vpservatory 19y15—2013
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82 Hz ZEVS transmitter Kola Peninsula

MSK transmission in frequency range of 81,0 - 83,3 Hz
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Are used also for seismic sounding with frequencies of 31-
166 Hz

Sodankyla Geophysical Observatory 1913-2013
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