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Introduction

to the 5 April 2010

geomagnetic storm

(the Galaxy substorm)



Background (1 of 2)
Galaxy 15 Satellite Anomaly - Impacts

08 Apr 2010 – Intelsat reports that the Galaxy 15

stopped responding to ground commands

(Anomaly time: 05 April @ 09:48 UTC)

10 Apr 2010 – FAA predicts erosion of WAAS

capability due to Galaxy 15 failure

20 Apr 2010 – Orbital attributes the loss of

Galaxy 15 to space weather

30 Apr 2010 – Intel reports Galaxy 15 still adrift

and threatens nearby satellites (i.e. frequency

interference)

(From presentation by Denig et al. at the 2011 Space Weather Workshop)



Operational Timeline – Universal Time (UT)

April 3, 2010

09:54 B7 solar flare (sunspot region 1059)

10:33 CME first visible

22:04 SWPC Daily Forecast issued
– Notes Flare and Coronal Mass Ejection (CME)

– Geomagnetic quiet expected: 04-05 April

April 4

22:01 Daily Forecast issued (left text)
– Flank of CME may contribute to elevated activity

on April 7

April 5

05:33 Warning issued: K=4

05:44 Alert issued: K=4

08:04 Warning issued
– Sudden Impulse (CME hits ACE @ 07:56 UT)

09:16 Warning issued: K=5

09:17 Alert issued: K=5

09:22 Alert issued: K=6

09:48 Galaxy 15 anomaly

09:56 Alert issued: K=7

Background (2 of 2)
Operational Timeline

(From presentation by Denig et al. at the 2011 Space Weather Workshop)



On 5 April 2010 an interplanetary

(IP) shock was detected by the

Wind spacecraft ahead of Earth,

followed by a fast (average speed

650 km/s) IP coronal mass

ejection (ICME). During the

subsequent moderate magnetic

storm (minimum Dst =-72 nT,

maximum Kp=8-), communication

with the Galaxy 15 satellite was

lost.

Mostl et al. (GRL, 2010)

The first solid line from left is the

shock arrival. Second and third solid

lines indicate the Magnetic Cloud

interval.

IMF/SW



Magnetic field 

variations

A substorm growth phase and localized

dipolarization at 08:47 UT were followed by

large dipolarizations at 09:03 UT and 09:08

UT, observed by GOES 11 in the midnight

sector, and by three THEMIS spacecraft

near X=−11, Y=−2Re.

Connors et al. (Ann. Geophys., 2011)



Magnetic and ionospheric

observations by IKFIA and IKIR



Paratunka

Zyryanka

Yakutsk

Chokurdakh

isl.Kotelny

Tixie

Geographical locations of magnetic stations used for analysis of 

the magnetic storm of 5 April 2010



Variation of H-component of the geomagnetic field on 1-8 April 2010

Days

Analysis of magnetic data



Variation of geomagnetic field H-component on 5 April 2010 the (calibration to max)

UT, hours

Chokurdakh

isl.Kotelny

Tixie

Yakutsk

Zyryanka

Paratunka

Analysis of magnetic data



Estimation of intensity of geomagnetic disturbances (calibration to max) 

UT, hours

Chokurdakh

isl.Kotelny

Tixie

Yakutsk

Zyryanka

Paratunka

Analysis of magnetic data



Wavelet spectrum of disturbed geomagnetic constituents on 5 April 2010

UT, hours

Chokurdakh

isl. Kotelny

Tixie

Estimation of intensity of geomagnetic disturbances (calibration to max) 



UT, hours

Yakutsk

Zyryanka

Paratunka

Wavelet spectrum of disturbed geomagnetic constituents on 5 April 2010

Estimation of intensity of geomagnetic disturbances (calibration to max) 



Wavelet analysis of the F2 layer critical frequency



Variations of magnetic and ionospheric 

parameters in Egypt

Shimeis et al. (JGR, 2012)



Conclusions

Magnetic and ionospheric disturbances in the Russian Far East

region during the magnetic storm of 5 April 2010 are studied. The

highest intensity of magnetic disturbances in period of

interplanetary shock contact with the Earth's magnetosphere was

observed at isl.Kotelny (L~8), while during the HILDCAA event

observed on 6 April 2010 the highest magnetic intensity occurred at

Tixie and Chokurdakh. Ionospheric conditions during the magnetic

storm were characterized by radiowave blackouts (condition B) at

Zhigansk (L~4) for ~2.5 days after a beginning of the magnetic

storm and a sharp decrease in the electron concentration in the day

hours during the main storm phase at Yakutsk (L~3.2) and

Paratunka (L~2.2), which were kept on the same level for ~3 days. It

can be noted that at Yakutsk and Paratunka were observed an

enhancement of critical frequency foF2 before a beginning of the

magnetic storm.



Thanks for attention!


