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wememenen AUTOras: Mythology to space weather
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Gods/supernatural creatures dancing

« Dead friends trying to contact the living ones

* Fire by ancient voyagers signalling to relatives
Bad omen, children not allowed outside
Ghosts dancing, huge fires, active volcanoes

Tycho Brahe (1546-1601): Precise description of position of
auroral corona

Modern knowledge: Space weather




Solar features to observe
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Main solar activities to observe
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Image credit NASA/SDO

2017-09-06T11:59:04 6 Image credit=NSO/GONG




Main solar activities to observe
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A coronal mass ejection, 10 September 2017. A coronal hole, 1 January 2017.
Image courtesy NASA Image courtesy NASA

2017-09-10 16:12:00 Images courtesy ESA + NASA

2017/09/10 16:12 SDO/AA 193 2017-01-04 10:25:29 UT




Solar activities on 6 September 2017

Solar flare 12:41:05 UT Image courtesy NASA GONG H-alpha/6562.8 A, 12:45 UT
Image courtesy NSO/GONG

2017-09-06 12:41:05 Images courtesy NASA 2017-09-06 12:45:10 Images courtesy NSO/GONG
National Solar Observatory El Teide. Spain
I‘R}Esgéated Synoptic Program UT: 2017/09/06 12:45
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GONG H-Alpha / 6562.8 A




Solar activities on 6 September
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Image courtesy SWPC

GOES Xray Flux {1 —minute data) Begin: 2017 Sep &
1 T e
E — X9.3 flare - -
1077 e — = =
: - ;
107 E \‘\L‘ . = =
— - = M
P —5_ \"\ , _I |. ] | |’|| |
o E \H Wﬂ‘ N | ‘
g 1B ;,q.ﬂ.:.,-’ﬁ“_h'i..‘ § FI [ ? & =
= 1w =N
- ! LT R |
: g _ A
107°E = = ™ =
1077 _— y B , 7]

Sep 9 Sep 7 Sep 5 Sep Y9
Univwsrsal Tims

Ilpdated 2017 Sep & 235355135 UTC MNOAL SSWPE Boulder,

2017

QOO0 LTS

GOESTE Q.5-4.0 4 GOESTE 1.0-B0 A

GOESTS 0.5-4.0 A



##  CME observed with X9.3
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e flare on 6 September 2017




CAT (CME Analysis Tool)

e A Determines key parameters (speed, direction of motion and angular width) of
Australian Government CME. Parameters used as input for computational models of the heliosphere such
Bureau of Meteorology 9§ ENLIL to determine time of arrival and expected geo-effectiveness of a CME.
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ENLIL run at SWS, 7 September 2017
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Australian Antarctic Division Cosmic Ray Real Time Data at SWS
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Cosmic Ray Data Applications to Space Weather Forecasting

Forbush decrease

Shielding of Galactic Cosmic
Rays by the magnetic field of the
CME

Reduction (typically 3 to 20%) in
the count of secondary neutrons
Reduction time scale: hours to
days

Forbush alert threshold: decrease
>=3%

Reliable indicator of geomagnetic
storm

Warning time of up to 24 hours
or more possible



— K and A index
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K Index: A three hourly index of geomagnetic activity relative to an assumed quiet day
curve for the recording site. K index values range from 0 (very quiet) up to 9 (extremely
disturbed).

A Index: Location specific linear index for measuring the disturbance level in the Earth's
magnetic field. The index is defined over a period of one day.

quiet: A<8 usually no K indices >2
unsettled: 8 <= A< 16 usually no K indices >3
active: 16 <= A <30 a few K indices of 4
minor storm: 30 <= A< 50 K indices mostly 4 and 5
major storm: 50<=A< 100 some K indices >=6
Severe storm: A>=100 some K indices >=7

Ap Index: The planetary index for measuring the strength of a disturbance in the Earth's
magnetic field. The index is defined over a period of one day from a set of standard
stations around the world.
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Forecast after the solar events on 6 September 2017

2B. MAGNETIC FORECAST

Date Ap
07 Sep 50
08 Sep 30
09 Sep 75

Conditions
Active to Major Storm
Active to Minor Storm

Major to Severe Storm

COMMENT: SWS Geomagnetic Warning 42 was issued on 6 September and is
current for 6-8 Sep. Magnetic conditions were quiet across the Australian region
during the UT day, 06 September. The arrival of a CME late in the UT day 06 Sep
will increase geomagnetic conditions over the early part of the UT day (07 Sep).
Expect Active to Major Storm conditions with possible cases of Severe Storm
conditions at higher latitudes for 7 September.



Aurora Outlooks
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Warnings with lead times of 3-7 days.

Issued in response to the presence of a large active solar region expected to
rotate into a position that is favourable for CMEs, and similarly for significant
coronal holes.
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Aurora Watch
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* Are warnings with lead times of up to 48 hours.
* Issued in response to a significant CME or coronal hole likely to be geo-effective.

Aurora Watch issued on 7 September 2017

SUBJ: SWS AURORA WATCH

ISSUED AT 0326 UT ON 07 Sep 2017 by Space Weather Services
FROM THE AUSTRALIAN SPACE FORECAST CENTRE

A coronal mass ejection is expected to impact the Earth within the next 48 hours,
possibly resulting in significant geomagnetic activity and visible auroras during local
night time hours. Aurora alerts will follow if significant geomagnetic activity actually
occurs.
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it The Dst index
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Disturbance Storm Time (Dst) index: is a measure of the decrease in the horizontal component of the Earth’s
magnetic field near the magnetic equator due to increase in the magnetospheric ring current.

Values less than —50 nanotesla (nT) indicate high geomagnetic activity.

Ilijﬂ.l._..l STRALIA Estimated Dst—index, Updated: 04:51UT on 0&8/09/17 Examp|e SU_Day Dst Plot for the 2003 Halloween Storm
Atmospheric and Environmental Research Storm Classification by Shaded Regions
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http://en.wikipedia.org/wiki/Tesla_(unit)

Aurora Alert
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« Issued when space weather activity favourable for viewing aurora is in progress.

« Indicates the latitudinal range in terms of high, middle, low and equatorial
regions where aurora may be visible under good observing conditions.

Criteria: Dst -100 nT or more negative, Kp >= 6 and local night;
Average Bz -15 nT or more negative for 4 hours

Aurora Alert issued on 8 September 2017
SUBJ: SWS AURORA ALERT HIGH LATITUDES
ISSUED AT 1323 UT ON 08 Sep 2017 BY SPACE WEATHER SERVICES

FROM THE AUSTRALIAN SPACE FORECAST CENTRE GEOMAGNETIC
STORM IN PROGRESS. AURORA MAY BE OBSERVEDDURING LOCAL NIGHT
TIME HOURS IN GOOD OBSERVING CONDITIONS AT HIGH LATITUDES.

Follow the progress of this event on the IPS web site by following the links to the
Space Weather Status Panel, Home > Space Weather



Forecasting coronal hole effect



Geo-effective location of coronal hole
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Recurrence Board
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(O Recurrence board
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e Solar wind

Show
Solar wind + Bz vs Kp v
—— Hourly averaged solar wind speed observed at DSCOWR.
— Howurly averaged IMF Bz observed at DSCOVR.
Observed Kp (Quiet, Unsettled, Active, Minor storm, Major storm).
Solar rotation boundaries.
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Comparison of DSCOWR hourly averaged solar wind speed and Bz with Kp {(over 2 rotations).
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Solar wind speed data from
DSCVR and STEREO-A
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£2-  Some aurora related products of SWS/BOM
e

http://Iwww.sws.bom.gov.au/Products and Services

U Possibility of Auroral Event (available by SMS)

0 Magnetic Alert (available by SMS)

0 GEOmagnetic STorm Alert Tracking System (available by SMS)
O Solar Wind Shock Alert

O Solar Wind geomagnetic activity precursor Alert

U Forbush Decrease Alert

O Geophysical Warning

O Summary Forecast

U Daily Solar and Geophysical Report



http://www.sws.bom.gov.au/Products_and_Services
http://www.sws.bom.gov.au/Products_and_Services
http://www.sws.bom.gov.au/Products_and_Services
http://listserver.ips.gov.au/mailman/listinfo/ips-aurora-alert
http://listserver.ips.gov.au/mailman/listinfo/ips-aurora-alert
http://listserver.ips.gov.au/mailman/listinfo/ips-aurora-alert
http://listserver.ips.gov.au/mailman/listinfo/ips-aurora-alert
http://www.sws.bom.gov.au/Products_and_Services/4/2
http://listserver.ips.gov.au/mailman/listinfo/ips-mag-alert
http://www.sws.bom.gov.au/Products_and_Services/4/2
http://listserver.ips.gov.au/mailman/listinfo/ips-geostat-system
http://listserver.ips.gov.au/mailman/listinfo/ips-geostat-system
http://listserver.ips.gov.au/mailman/listinfo/ips-geostat-system
http://listserver.ips.gov.au/mailman/listinfo/ips-geostat-system
http://listserver.ips.gov.au/mailman/listinfo/ips-geostat-system
http://www.sws.bom.gov.au/Products_and_Services/4/2
http://listserver.ips.gov.au/mailman/listinfo/ips-sws-alert
http://listserver.ips.gov.au/mailman/listinfo/ips-swp-alert
http://listserver.ips.gov.au/mailman/listinfo/ips-fd-alert
http://listserver.ips.gov.au/mailman/listinfo/ips-fd-alert
http://listserver.ips.gov.au/mailman/listinfo/ips-fd-alert
http://listserver.ips.gov.au/mailman/listinfo/ips-geo-warning
http://listserver.ips.gov.au/mailman/listinfo/ips-geo-warning
http://listserver.ips.gov.au/mailman/listinfo/ips-sf
http://listserver.ips.gov.au/mailman/listinfo/ips-sf
http://listserver.ips.gov.au/mailman/listinfo/ips-dsgr

THANKS FOR YOUR ATTENTION !



