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OUTLINE OF FLARE MONITORING TELESCOPE SYSTEM
A CREAVATORY. KYOTO FRIYERNTY
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Main instruments

Flare Monitoring Telescope (F MT)
(Hida Obs., Kyoto Univ.)
1992-2010

for space weather research i ‘
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Full Sun Ha, Ho+0.84,

continuum image, limb prominence
On video (2sec cadence) and
CD-ROM {1min cadence)

with 4.2 arcsec pixel

Images of flares and prominence Consisting of

eruptions are open through Six 6.4cm telescopes
http s feneeve kweasan kyoto-u_ac.jp/Hida/F T/
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Extreme

1- Power system: widespread voltage control problems
and protective system problems can occur- some grid system
may experience complete collapse or breakouts — transformers
may experience damage

2- Spacecraft operation: extensive surface charging-
problems with orientation- uplink/downlink and tracking
satellites.

3- Other systems:pipeline currents can reach hundereds
of amp- HF radio propagation may be impossible in many areas
for one to two days — satellite navigation may de degraded for
days- low frequency radio navigation can be out for hours —
aurora has been observed as low as Florida and southern Texas
(40 deg. Latitude).

4
days/cycle

G4

severe

1- Power system: possible widespread voltage control
problems and some protective system will mistakenly trip out
key assests from the grid.

2- Spacecraft operation: may experience surface
charging- and tracking problems. Corrections may be needed
for orientation problems.

3- Other systems: pipeline currents affect preventive
measure - HF radio propagation sporadic— satellite navigation
may de degraded for hourss- low frequency radio navigation
disrupted and aurora has been observed as low as 45 degree of
latitude.

60
days/cycle

G3

strong

1- Power system: voltage corrections may be required-
false alarms triggered on some protection devices.

2- Spacecraft operation: surface chargingmay occur
on satellite components- drag may increase on LEO satellites
and correction may be needed for orientation problems.

3- Other systems: internet satellite navigation and low-
frequency radio navigation problems may occur- - HF radio
propagation may be intermittent—and aurora has been observed
as low as 50 degree of latitude.

200
days/cycle

G2

moderate

1- Power System: high-latitude power systems may
experience voltage alarms- long duration storms cause
transformers damage.

2- Spacecraft operation: corrective actions to

600
days/cycle




orientation may be required by ground control- possible
changes in drag affect orbit predictions.

3- Other systems: HF radio propagation can fade at
higher latitudes —and aurora has been observed as low as 55
degree of latitude.

Gl Minor | 1- Power system: weak power grid fluctuations can 5 1700
occur. days/cycle

2- Spacecraft operation: minor impact on satellite
operation is possible.

3- Other systems: migratory animals are affected at this
and higher levels —and aurora has been observed high latitudes
( Michigan and Maine).
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2013-2011 O Lash a3 dplalinall Caal sall aal (2)d s G

2013 — 2011 oele (5 Lo onsail) Jaliiil) A 5 38 3 dza )Y Apudaliall Caal gall (2)J 52

Year Date | Flare class Radio Burst | GM Storm
2011 | Feb 15 X2.2 R3 Gl
Mar 8 M5.3 R2 Gl

Aug 3 M6.0 R2 G4

4 M9.3 R2 G4

Sep 3 X1.5 R3 G2

6 X2.1 R3 G3

6 M5.3 R2 G3

7 X1.8 R3 Gl

8 M6.7 R2 Gl

24 X1.9 R3 G4

24 M7.1 R2 G4

25 M7.4 R2 Gl

2012 | Jan 23 M8.7 R2 Gl
Mar 5 X1.1 R3 G2

Mar 7 X5.4 R3 G3

Mar 9 M6.3 R2 G2

Mar 13 M7.9 R2 G2

Jul 6 X1.1 R3 Gl

Jul 12 X1.4 R3 G2

2013 | May 15 X1.2 R3 Gl

G4 35k a8 ST 52015 diw 8 ciaa Al dpa )Y dplalinal) Cial gall aal (b (3)ds2a Wl
Adle dunadi #L ) Leza s aedill (0 CME Jsias oo 423U o8 54015 23 (& Chas Jll



e g (e Jia s 2015 A b Lnlalina) Canal sall (3)ds2a

date Kp GM storm | source
class
Nov. 11, 2015 6 G2 V= 702 km/s
Nov. 4 5 Gl M3 flare+ CME
Oct 7-8 7 G3 Vo = 746 km/s
Sep 11 6 G2 Minor CME+ sw
Aug 16 6 G2 CME + V, =570 km/s
July 4 6 G2 Vo = 503 km/s, G2 flare
June 23 8 G4 CME, V, = 605 km/s
May 16 6 G3 CME, Vg, =570 km/s
April 16-17 6 G2 Vg = 600 km/s
April 10 6 G2
Mar 21 5 Gl CME + solar wind
Mar 17 6 G1 + SPE | CME + V,, = 607 km/s

;@\)A\







