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SIDC SOLAR BULLETIN 17 Apr 2014, 1304UT
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SIDC FORECAST (valid from 1230UT, 17 Apr 2014 until 19 Apr 2014)
SOLAR FLARES : Active (M-class flares expected, probability >=50%)
GEOMAGNETISM : Quiet (A<20 and K<4)

SOLAR PROTONS : Quiet

PREDICTIONS FOR 17 Apr 2014 10CM FLUX: 180 / AP: 013 eatania & ‘A/@aa y
PREDICTIONS FOR 18 Apr 2014 10CM FLUX: 184 / AP: 007 WM

PREDICTIONS FOR 19 Apr 2014 10CM FLUX: 188 / AP: 005

COMMENT: Eleven sunspot groups were reported by NOAA today. N Rs 2 2 nd 2037 nia numbers 24, 25 and 26 r ively) maintain the beta-
gamma configuration of the photospheric magnetic field. The strongest flare of the past 24 hours was the M1.0 flare peaking at 19:59 UT yesterday in the NOAA AR 2035
(Catania number 24). The flare was associated with an EIT wave and a weak coronal dimming, but the associated CME was narrow and is not expecte@to arrive at the .
Eartn.

We expect further flaring activity on the C-level, especially in the NOAA ARs 2035 and 2037 (Catania numbers 24 and 26 respectively) as well as in the NOAA AR 2042 (no
Catania number yet) that yesterday appeared from behind the east solar limb, with a good chance for an M-class event.

Since yesterday evening the Earth is situated inside a solar wind structure with an elevated interplanetary magnetic field magnitude (occasionally up to 10 nT). It may be
a weak ICME or the compression region on the flank of an ICME that missed the Earth. The solar origin of this structure is not clear. The north-south magnetic field
component Bz was not strong, so no significant geomagnetic disturbance resulted (K index stayed below 4). Currently the solar wind speed is around 380 km/s and the
IMF magnitude is around 8 nT.

We expect quiet to unsettled (K index up to 3) geomagnetic conditions, with active geomagnetic conditions (K = 4) possible, but unlikely.

[(Tonavscemmarn oy "1a5 Easrn N 17 steone ]

99999

SOLAR INDICES FOR 16 Apr 2014

WOLF NUMBERCATANIA 1 S ot numbexrs
10CM SOLAR FLUX : 184 L‘m p

AK CHAMBON LA FORET :012
AK WINGST : 004
ESTIMATED AP 004
ESTIMATED ISN : 139, BASED ON 29 STATIONS.

NOTICEABLE EVENTS SUMMARY
DAY BEGIN MAX END LOC XRAY OP 10CM [atania/NOAA RADIO_BURST_TYPES
16 1954 1959 2004 S14E09 M1.0 1IN 24/2035 /2

END
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DRAO - NRCan
2800 MHz

* Palehua

RSTN (US Air Force)

245 MHz 2695 MHz
410 MHz 4995 MHz
610 MHz 8800 MHz
1415 MHz 15400 MHz

Dynamic spectra 25 — 180 MHz

DRAO: Dominion Radio Astrophysical Observatory — NRCan: Natural Resources Canada RSTN: Radio Solar Telescope Network C‘
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Radio burst magnitudes

Typ. Quiet Sun values [SFU] How frequently bursts of a certain magnitude
occur? 1 event every X days

2200 W iagitude | Solor min. | solarmax.

245 MHz 10 15 1000 5 days 0.7 day
410 MHz 25 35 10000 34 days 4 days
610MHz 30 45 100000 212 days 17 days
1415 MHz 50 100

2695 MHz 70 200 f > 2000 MHz

4995 MHz 100 200 1000 38 days 6 days
8800 MHz 220 290 10000 247 days 39 days
15400 MHz 580 650 100000 1594 days 255 days

1 sfu = 1 solar flux unit = 10722 W-m~2-Hz!
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G371 =

Penticton

 Flux measurement at
2800 MHz (10.7 cm), 100
MHz bandwidth

* 3times per day

* “official” value for the day
is the one of 20:00 UT
(local noon)

* Accuracy: o
— <100 sfu: 1 sfu
— > 100 sfu: 1% of flux % o
* Uncorrected for solar I
flares N me L
e R-, S-, Q-component L ST

20048 20068 20089 20109 20129 20149 20169 20189 20209
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Finding your way
in the

SIDC FORECAST (valid from 1230UT, 17 Apr 2014 until 19 Apr 2014) 9

SOLAR FLARES : Active (M-class flares expected, probability >=50%)

GEOMAGNETISM : Quiet (A<20 and K<4)
SOLAR PROTONS : Quiet

PREDICTIONS FOR 17 Apr 2014] 10CM FLUX: 180 /|AP: 013
PREDICTIONS FOR 18 Apr 2014] 10CM FLUX: 184 /|AP: 007
PREDICTIONS FOR 19 Apr 2014] 10CM FLUX: 188 /JAP: 005

COMMENT: Eleven sunspot groups were reported by NOAA today. NOAA ARs 2035,2036, and 2037 (Catania numbers 24, 25, and 26 respectively) maintain the beta-
gamma configuration of the photospheric magnetic field. The strongest flare of the past 24 hours was the M1.0 flare peaking at 19:59 UT yesterday in the NOAA AR 2035
(Catania number 24). The flare was associated with an EIT wave and a weak coronal dimming, but the associated CME was narrow and is not expected to arrive at the
Earth.

We expect further flaring activity on the C-level, especially in the NOAA ARs 2035 and 2037 (Catania numbers 24 and 26 respectively) as well as in the NOAA AR 2042 (no
Catania number yet) that yesterday appeared from behind the east solar limb, with a good chance for an M-class event.

Since yesterday evening the Earth is situated inside a solar wind structure with an elevated interplanetary magnetic field magnitude (occasionally up to 10 nT). It may be
a weak ICME or the compression region on the flank of an ICME that missed the Earth. The solar origin of this structure is not clear. The north-south magnetic field
component Bz was not strong, so no significant geomagnetic disturbance resulted (K index stayed below 4). Currently the solar wind speed is around 380 km/s and the
IMF magnitude is around 8 nT.

We expect quiet to unsettled (K index up to 3) geomagnetic conditions, with active geomagnetic conditions (K = 4) possible, but unlikely.

TODAY'S ESTIMATED ISN : 145, BASED ON 17 STATIONS.
99999

SOLAR INDICES FOR 16 Apr 2014

T — 10.7cm Radie flux

AK CHAMBON LA FORET :012
AK WINGST : 004
ESTIMATED AP : 004
ESTIMATED ISN : 139, BASED ON 29 STATIONS.

NOTICEABLE EVENTS SUMMARY

DAY BEGIN MAX END LOC XRAY OP 10CM Catania/NOAA RADIO_BURST_TYPES
16 1954 1959 2004 S14E09 M1.0 1IN 24/2035 /2

END
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Humain: Solar instruments

08/09/2012 08:17:03

e 6-m dish

 Automated operations, Sun
tracking ~7h30 — 16h00 UT

* VHF antenna (piggy back)
 UHF antenna at focus

 VHF antenna (45 — 450 MHz)

e (Callisto receiver
* ARCAS receiver

* UHF antenna (275 — 1435 MHZ) * Callisto: Compound Astronomical Low cost Low

* HSRS receiver frequency Instrument for Spectroscopy and
Transportable Observatory

* VHF: Very High Frequency (30-300 MHz)
* UHF: Ultra High Frequency (300-3000 MHz)

] i ] * ARCAS: Augmented Resolution Callisto Spectrometer
Data available in near realtime

. . « HSRS: Humain Solar Radio Spect h
http://5|dC.be/huma|n umain >olar rhadlo Spectrograp

15@&
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| i I L
10:30 11:00 11:30 12:00 12:30 13:00

I
10:00
Royal Observatory of Belgium - 2017 Time [UT] GOES 15 data: NOAA/SWPC

GOES Xray Flux | Humain radio spectra [ARCAS + HSRS] - 2017/04/03

13:00 13:30 14:00 15:00 15:30

Royal Observatory of Belgium - 2017

14:30
Time [UT]

16:00

GOES 15 data: NOAA/SWPC

Sun observations in
Humain

April 26, 2017

Solar ephemeris

sunrise: 04:22:13 UT
sunset: 18:51:04 UT
transit: 11:36:39 UT

Current observations

Observation status: ON
ARCAS & HSRS
Last hours

Spectral overview

Callisto
Last spectrum
Bursts of the day

Technical parameters

Monitoring
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SIDC SOLAR BULLETIN 17 Apr 2014, 1304UT

ESE

SIDC FORECAST (valid from 1230UT, 17 Apr 2014 until 19 Apr 2014)
SOLAR FLARES : Active (M-class flares expected, probability >=50%)
GEOMAGNETISM : Quiet (A<20 and K<4)

SOLAR PROTONS : Quiet

PREDICTIONS FOR 17 Apr 2014 10CM FLUX: 180 / AP: 013
PREDICTIONS FOR 18 Apr 2014 10CM FLUX: 184 / AP: 007
PREDICTIONS FOR 19 Apr 2014 10CM FLUX: 188 / AP: 005

COMMENT: Eleven sunspot groups were reported by NOAA today. NOAA ARs 2035,2036, and 2037 (Catania numbers 24, 25, and 26 respectively) maintain the beta-
gamma configuration of the photospheric magnetic field. The strongest flare of the past 24 hours was the M1.0 flare peaking at 19:59 UT yesterday in the NOAA AR 203
(Catania number 24). The flare was associated with an EIT wave and a weak coronal dimming, but the associated CME was narrow and is not expected to arrive at the
Earth.

We expect further flaring activity on the C-level, especially in the NOAA ARs 2035 and 2037 (Catania numbers 24 and 26 respectively) as well as in the NOAA AR 2042 (nc
Catania number yet) that yesterday appeared from behind the east solar limb, with a good chance for an M-class event.

Since yesterday evening the Earth is situated inside a solar wind structure with an elevated interplanetary magnetic field magnitude (occasionally up to 10 nT). It may be
a weak ICME or the compression region on the flank of an ICME that missed the Earth. The solar origin of this structure is not clear. The north-south magnetic field
component Bz was not strong, so no significant geomagnetic disturbance resulted (K index stayed below 4). Currently the solar wind speed is around 380 km/s and the
IMF magnitude is around 8 nT.

We expect quiet to unsettled (K index up to 3) geomagnetic conditions, with active geomagnetic conditions (K = 4) possible, but unlikely.

TODAY'S ESTIMATED ISN : 145, BASED ON 17 STATIONS.
99999

SOLAR INDICES FOR 16 Apr 2014

WOLE NUNBEA CATAN Radie. bursts
10CM SOLAR FLUX 1184

AK CHAMBON LA FORET :012
AK WINGST : 004
ESTIMATED AP : 004
ESTIMATED ISN : 139, BASED ON 29 STATIONS.

NOTICEABLE EVENTS SUMMARY
DAY BEGIN MAX END LOC XRAY OP|10CM|Catania/NOAAJRADIO_BURST_TYPES
16 1954 1959 2004 S14E09 M1.0 1IN 24/2035 /2

END
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Magnetosphere - lonosphere

Magnetosphere lonosphere

* Magnetometers * Jlonospheric sounders

e Neutron monitors e Riometers

—> Magnetosphere => SWx effects - Aviation

— SWx effects




Exercise: 10.7cm Radio Flux

e |tis 7 January 2014, and the solar cycle (SC24)
is in its period of maximum solar activity. The
10.7cm radio flux at 18UT is reported to be
592.4 sfu. This is:

— A typical value for the radio flux during SC max
— A radio flux value affected by a strong solar flare
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Why do we need SWx satellites?

EUV and X-ray (solar CTEREGLE kit E 195
atmosphere)

— Flares & Coronal holes
Coronagraphs
Solar wind (in-situ)

Solar farside

— 20 September 2012
— 23 July 2012
Radio

— Triangulation

— Low frequencies

Science
White light (24hrs)
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Geostationary Operational Environmental Satellite

X-ray flux
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Electron flux

Imagery
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GOES

Geostationary Operational Environmental Satellite

GOES-13 SXI Level-1
NOAA/SWPC Boulder, CO

X-ray flux
Proton flux
Magnetic field
Electron flux
Imagery

— GOES-12-15 b e s AR s

° X_ ray : SX I GOES SOLAR ULTRAVIOLET IMAGER (SUVI)

— Solar X-ray Imager
— Discontinued

— GOES-16-17
* EUV: SUVI

— Solar Ultraviolet Imager
— Operational

GOES-16 SUVI Composite 195 Angstroms 2020-03-04 15:39:38
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SDO

Solar Dynamics Observatory

< HMI

— Helioseismic and Magnetic Imager
— « White light » and Magnetograms
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SDO

Solar Dynamics Observatory

AlA

— Atmospheric
Imaging Assembly

— EUV imageryin9
filters

— Some filters peak

at multiple
temperatures

— AIA 4500 no longer
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SOHO
SOlar & Heliospheric Observatory
EIT 171 EIT 195 EIT 284 EIT 304
More 512x512 More 512x512 More 512x512 More 512x512

EIT: Extreme ultraviolet Imaging Telescope

10‘: L B B o o e e R R R SR EEEE EERE R n e
F SOHO/ERNE

- £ +13-26 MoV

3 #2651 MoV

= 451 - 100 MeV

@ -*

.F lo.i? ' - - ' °‘.’£°

LASCO / C2 i : Y . 950

2016/04/04 07:12 / § & e P 080

= (N . g oo o

g 10° \. , "'ﬁ ¢ "..":3 Vil

g b ane mart s uc‘&o-ou- s ; Bege .

. [ * %

& VL, *

o .

5 ~”‘u"ﬂ.’.‘l I » ‘1"1 L I L L 1 1

o7 08 0 10 11 12 13 14 15 18 17 18 19 20 21
Jul 2021 UTC)

University of Maryland scha/celias/mtof/PM

'LASCO / C3

a3 31 @a

LASCO: Large Angle Spectrometric Coronagraph Mol Wb MR WhE  WLL WeR R WM



DSCOVR

Deep Space Climate Observatory
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ACE

Advanced Composition Explorer

1.CE+04

GOESS Proton Flux (5 minute data) Begin: 2001 Sep 24 0000

Particles cr
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Universsl Time
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STEREO

Solar-TErrestrial RElations Observatory

STERECAVMAVES Daily Summary - 23-Jul-2012 (DY 205)
23z g I H | It

= 100kHz
1hiHz~

10hiHz+
1t Hz
10hiHz

EUVI: Solar EUV imager
COR: Coronagraphs
HI: Heliospheric Imagers
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Exercise: Space-based instruments

* You want to have a clear EUV view of a solar
flare that was visible on the Sun. Which
instrument(s) would you use?

— SOHO / LASCO C2
— STEREO / Waves
— SDO / AIA 193

— GOES / XRS



Exercise: Space-based instruments

e Which satellites have instruments to make
observations of the solar energetic particles?

— PROBA2
— SDO

— STEREO
— GOES
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SIDC URSIGRAM 40417
SIDC SOLAR BULLETIN 17 Apr 2014, 1304UT

ESE

SIDC FORECAST (valid from 1230UT, 17 Apr 2014 until 19 Apr 2014)
SOLAR FLARES : Active (M-class flares expected, probability >=50%)
GEOMAGNETISM : Quiet (A<20 and K<4)

SOLAR PROTONS : Quiet

PREDICTIONS FOR 17 Apr 2014 10CM FLUX: 180 / AP: 013
PREDICTIONS FOR 18 Apr 2014 10CM FLUX: 184 / AP: 007
PREDICTIONS FOR 19 Apr 2014 10CM FLUX: 188 / AP: 005

COMMENT: Eleven sunspot groups were reported by NOAA today. NOAA ARs 2035,2036, and 2037 (Catania numbers 24, 25, and 26 respectively) maintain the beta-
gamma configuration of the photospheric magnetic field. The strongest flare of the past 24 hours was the M1.0 flare peaking at 19:59 UT yesterday in the NOAA AR 203
(Catania number 24). The flare was associated with an EIT wave and a weak coronal dimming, but the associated CME was narrow and is not expected to arrive at the
Earth.

We expect further flaring activity on the C-level, especially in the NOAA ARs 2035 and 2037 (Catania numbers 24 and 26 respectively) as well as in the NOAA AR 2042 (nq
Catania number yet) that yesterday appeared from behind the east solar limb, with a good chance for an M-class event.

Since yesterday evening the Earth is situated inside a solar wind structure with an elevated interplanetary magnetic field magnitude (occasionally up to 10 nT). It may be
a weak ICME or the compression region on the flank of an ICME that missed the Earth. The solar origin of this structure is not clear. The north-south magnetic field
component Bz was not strong, so no significant geomagnetic disturbance resulted (K index stayed below 4). Currently the solar wind speed is around 380 km/s and the
IMF magnitude is around 8 nT.

We expect quiet to unsettled (K index up to 3) geomagnetic conditions, with active geomagnetic conditions (K = 4) possible, but unlikely.

TODAY'S ESTIMATED ISN : 145, BASED ON 17 STATIONS.
99999

SOLAR INDICES FOR 16 Apr 2014

WOLF NUMBER CATANIA /1] S » .
10CM SOLAR FLUX .184 (Z,‘,el:l’lt% ‘1”(‘ lnot}t‘lmento

AK CHAMBON LA FORET :012
AK WINGST : 004
ESTIMATED AP : 004
ESTIMATED ISN : 139, BASED ON 29 STATIONS.

NOTICEABLE EVENTS SUMMARY

DAY BEGIN MAX END LOC XRAY OP 10CM Catania/NOAA RADIO_BURST_TYPES
16 1954 1959 2004 S14E09 M1.0 1IN 24/2035 /2

END



Reversed engineering




White light solar imagery

Ground-based &3 Space-based ‘N
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Sunspot number
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Ground-based & Space-based ‘W
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Solar magnetograms

Ground-based & Space-based
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H-alpha solar images
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Solar radio flux

Ground-based & Space-based W,

Solar Radio Data 7day_rad.txt
0602 UTC 10 May 2021

mmerce, NOAA, Space Weather Prediction

Prepared by the U.S. Dept. of C
ons to SWPC.Webmaster@noaa.gov

Please send comments and sugg.
Units: 10"-22 W/m"2/Hz
Missing Data: -1

solar radio flux values - Updated once an hour

Daily local noon

freq Learmonth San Vito Sag Hill Penticton Penticton Palehua Penticton
MHZ 0500 UTC 1200 UTC 1700 UTC 1700 UTC 2000 UTC 2300 UTC 2300 UTC

2021 May 4
S 15 16 11 1 1 1 1
410 29 27 -1 -1 -1 -1
610 =} 38 =y o | =3 =1
1415 50 56 1 1 53 1
2695 -y 76 -3 -3 kL -3
2800 =3 -1 71 70 -1 70
4995 107 120 -1 -1 112 -1
8000 217 231 1 1 219 1
15400 489 554 478 =1 =g 526 -3
14 15 12 -3 -1 -1 -1 .. . .
27 26 -1 -1 -1 -1 DRAO: Dominion Radio Astrophysical Observatory
40 1 L) 1 1 1 1
55 51 55 -1 -1 52 -1 NRCan: Natural Resources Canada
79 -1 75 -1 -1 73 -1 .
- ;2L " s 70 i -1 RSTN: Radio Solar Telescope Network
10! 02 119 1 1 1

226 215 226 -1 -1 219 -1
15400 480 560 473 -1 -1 s18 -1 46




Solar radio spectra

Ground-based & Space-based ‘W
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Solar coronagraphic imagery

Ground-based & Space-based W

2016/04/04 07:12

SOHO: SOlar & Heliospheric Observatory
LASCO: Large Angle Spectrometric Coronagraph
STEREO: Solar-TErrestrial RElations Observatory
COR: Coronagraph

HI: Heliospheric Imager
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Solar X-ray flux and proxies

Ground-based &

GOES: Geostationary Operational Environmental Satellite
XRS: X-Ray Sensor

SDO: Solar Dynamics Observatory

EVE: Extreme ultraviolet Variability Experiment

PROBA2: PRoject for OnBoard Autonomy

LYRA: Large Yield RAdiometer
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Space-based ‘N

C
O

GOES Xray Flux {5 minute data)

1077

1973

Watts m™

1978

197°
Jul

Begin:

2072 Jul 11 0000 UTC

[

L

=

Lo

Ll

N "

ﬁl\ll (R I N R TT T R WA
?—
P

S

?ﬂp/

[
GCOES1S 1.0-5.0 A

R

g

E—

nd S

i
5
s
1 IIHI%IIIILUJ
=

GOES1S 0.5-4.0 A

11

Jul 12

Universal Time

Updated 2012 Jul 13 23:565:12 UTC

GOES ©.1—0.8nm (red), LYRA Al (blug) & Zr (grey) proxy
T T T T

DS ERTTT

0 15
Trma / b UITC, 07 dan 2014

ROB/SIDG, Brussels, Beigium

Irradiance (mW m%)

10D.0F

=
=

caunta

Tppppp
[EyaneucT g

Irradiange (mw m™2)

k=]

=]
> o
R DL e T L L

=3
S

=3
i

Jul 13

dul 14

NOAA/SWPC Boulder, CO USA

I

SDO—EVE Diodes 3—day plot

i

MEGSP 121.6nm
ESP 0.1-7nm

Sl b

T

Jan 22 (022)

Jon 23 (023) Jon 24 {024)
UTC Date
Last updated 2018Jan—24 CREH0AUTC

i s il
ESP 2570 ESP 17 0nm Dark



Solar EUV imagery

Ground-based & Space-based

GOES: Geostationary Operational Environmental Satellite
SUVI: Solar Ultraviolet Imager

SDO: Solar Dynamics Observatory

AIA: Atmospheric Imaging Assembly

PROBA2: PRoject for OnBoard Autonomy

SWAP: Sun Watcher using APS detector and image Processing
SOHO: SOlar & Heliospheric Observatory

EIT: EIT: Extreme ultraviolet Imaging Telescope

STEREO: Solar-TErrestrial RElations Observatory

EUVI: Extreme UltraViolet Imager

EIT 171 EIT 195 EIT 284 EIT 304

More 512x512

More 512x512 More §12x512




Solar proton flux

Ground-based &

GOES: Geostationary Operational Environmental Satellite

ACE: Advanced Composition Explorer
STEREO: Solar-TErrestrial RElations Observatory
SOHO: SOlar and Heliospheric Observatory

GOES13 Proton Flux (5 minute data)

Space-based
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Ground-based &

> 2 MeV electron flux

Space-based ‘N

g

GOES Electron Flux (S-minute data)
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Ground-based

SOHO: SOlar & Heliospheric Observatory
DSCOVR: Deep Space Climate Observatory
ACE: Advanced Composition Explorer

STEREO: Solar-TErrestrial RElations Observatory
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Summary

* Both ground- and space-based data and
imagery are used in SWx

— Depends on the SWx user community and the
purpose

* Multiple stations are a must
— Back-up, cross-check & continuous monitoring
— Reversed engineering



