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Locations of reported auroral observations during the first ~1.5 hours of the September 2, 1859, magnetic storm

. Courtesy J.L. Green, NASA
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» Problemas en el telégrafo ( ~8 horas)

» “Luces nocturnas” en todo el globo

» Carrington lo relaciona con dos
emisiones brillantes en luz blanca seguidas

procedentes de un grupo de manchas
grande y complejo cerca del centro del
disco (“One swallow does not make a
summer”

Thomas Alva Edison
(1847 -1931)

Julien Dupré (18591910
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~ 1/3 menos intensa
en la variacion de
campo magnético que

el suceso de 1859



> El sistema eléctrico de

Quebec sufrio un
apagon de 9 horas

» Hubo problemas con
numerosos satélites

Sobrecalentamiento

0 = Blackout
) = Equipment damage
@) = Tripping of equipment

Power system events due to the March 13, 1989, geomagnetic storm.

SOURCE: Electric Power Research Institute, Inc.

Satellite Tracking Problems

After March 13-14, 1989 Storm
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http://www.swpc.noaa.gov/forecast.htm/

NOAA / Space Weather Prediction Center

3-day Report of Solar and
Geophysical Activity

Last 75 Reports Today's Space Weather Space Weather Now

Prepared jointly by the U.S. Dept. of Commerce, NOAA,
Space Weather Prediction Center and the U.3. Air Force.
Updated 2011 Mar 21 2200 UTC

Joint USAF/NORA Report of Solar and Geophysical Activity
S5DF Number 080 Issued at 2200Z on 21 Mar 2011

IA. Analysis of Solar Active Regions and Activity from
20/2100Z to 21/2100Z: Solar activity increased to low
levels. Isolated C-class flares were observed, the largest of
which was a long-duration C4 at 21/1719Z from newly-
numbered Region 1176 (S13E81). Region 1176 was the

IB. Solar Activity Forecast:
Solar activity is expected
to be low during days 1 - 3

return of old Region 1165, which produced M-class flares
during its previous rotation. SOHO/LASCO images showed a
halo-CME, first visible in C2 images at 21/0236Z. The halo-
CME was determined to be a backside event associated
with a flare from old Region 1169 (N20, L=061).

(22 - 24 March) with a
chance for an M-class flare
from Region 1176.




3-day Report of Solar and
Geophysical Activity

Today's Space Weather

Last 75 Reports Space Weather Now

Prepared jointly by the U.S. Dept. of Commerce, NOAA,
Space Weather Prediction Center and the U.3. Air Force.
Updated 2011 Mar 21 2200 UTC

Joint USAF/NORA Report of Solar and Geophysical Activity
S5DF Number 080 Issued at 2200Z on 21 Mar 2011

In. BAnaly=is of Solar Active Reqgionz and Activity from 20/2100Z
to 21/2100Z: Solar activity increased to low levels. Isclated
C-class flares were cbserved, the largest of which was a

lIA. Geophysical Activity Summary 20/2100Z to 21/2100Z:
Geomagnetic field activity was at quiet levels. A greater
than 10 MeV proton event at geosynchronous orbit began
at 21/1950Z and was in progress at the time of this report.

Stereo-A EUVI 195 images indicated the source for the
proton event was likely a flare from old Region 1169 which
also spawned the back sided halo-CME mentioned above.

http://www.swpc.noaa.gov/forecast.html

NOAA / Space Weather Prediction Center

lIB. Geophysical Activity
Forecast: Geomagnetic
activity is expected to be
at quiet levels during days
1-2(22 - 23 March).
Geomagnetic activity is
expected to increase to
quiet to unsettled levels
on day 3 (24 March) as a
coronal hole high-speed
stream begins to disturb
the field. The greater than
10 MeV event at
geosynchronous orbit is
expected to end on day 1
(March 22).




http://www.swpc.noaa.gov/forecast.html

NOAA / Space Weather Prediction Center

3-day Report of Solar and
Geophysical Activity

Last 75 Reports Today's Space Weather Space Weather Now

Prepared jointly by the U.S. Dept. of Commerce, NOAA,
Space Weather Prediction Center and the U.3. Air Force.
Updated 2011 Mar 21 2200 UTC

Joint USAF/NOAAR Report of Solar and Geophysical Rctivity - V Geomagnetic A Indices Observed
SDF Number 080 Issued at 2200Z on 21 Mar 2011 )
Afr/Ap 20 Mar 004/004
IA. BAnalysis of Solar RActive Regions and Activity from .
P e eSS C = Estimated Afr/Ap 21 Mar 002/004

C-class flares were ob V. Penticton 10.7.cm Flux p ¢ gicteq Afr/Ap 22 Mar-24 Mar

T e 2L Lol L 005/005-005/005-008/008

" Predicted 22 Mar-24 Mar
Probabilities 02367.

22 Mar-24 Mar 215“//3250/91:’5 2Ll Lz VI. Geomagnetic Activity Probabilities
ar
Class M 30/30/30 22 Mar-24 Mar A.

Class X 05/05/05 Middle Latitudes Active 10/10/15 Minor storm

Proton 10/01/01 01/01/05 Major-severe storm 01/01/01 B.

PCAF green High Latitudes Active 15/15/20 Minor storm
01/01/10 Major-severe storm 01/01/01



http://www.esa-spaceweather.net/swenet/

SWENET Contents

Introduction
SWENET Services
Look for Services
Latest Data

Space Weather Data
Data Browsing

Data Analysis
Index Quality

FTF Mirror

Latest SWPC Plots
Latest Alerts

Latest Indices
Statistics

Daily Reports
Message of the Day
Report Browsing
Resources
Documentation
Tutorials

Release Information
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Welcome to SWENET
Space Weather European Network

What is
Spaceweather?

What is
SWENET?

What can I do
on this site?

Latest
Upgrades

+ Mo active alerts.

The SWEMNET team is pleased to inform you about the latest features and
functions upgrades as well as interface enhancements to the Spag
Weather European MNetwork Portal, version 3.08.

SWENET Services

Ground Effects -
Ionospheric Effects v
Upgrades: Spacecraft Effects

1. Data Browsing Page Latest Indices (14 days)

sda-bincasts—drxi-es—actual

The sec service has been renamed to swpc and the secdb service
has been deactivated. As a consequence:

e —

35
30
s+ All sec and secdb tables can now be found under the swpc 25

section. 20

+ The secdb tables 1=
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3 éSon correctas las
afirmaciones
anteriores?

Observaciones solares (ej. SOHO)
permiten predecir las tormentas con una
antelacion de 1 a 3 dias

Observaciones del viento solar (ej. ACE)
permiten predicciones mas fiables, pero
con una antelacion entre 1y 3 horas

iDepende a qué
fendmeno se refieran!



¢Qué fendmenos predecir o avisar?

 Tormentas geomagnéticas

— Redes de potencia eléctrica, conducciones
de gas, ...

* Tormentas de radiacion solar

— Astronautas, naves espaciales, lineas
aéreas

e “Bloqueos” de radio
— Comunicaciones radio, navegadores

Cada fendmeno puede producirse de

forma aislada o acompanado de



“Bloqueos” radio

Los problemas se producen
en el lado diurno por
emision solar en rayos X o
EUV (luz: 8 minutos)
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ASAP (As soon as possible)

Predicciones automaticas de fulguraciones solares en la web
http //spaceweather Inf.brad.ac.uk/
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Contact Us

Welcome to Space Weather Research at Bradford University

SOLAR FLARE _
PROBABILITY —

Fiabilidad 70%
- (segun web)

DETECTED

Weather European Network
(SWEMET) .

ASAP is now available on

line. Please visit: ASAP's

Download Page.

Generated by ASAP http: ffspaceweather. inf. brad. ac. ukf
31f 3f2009% 13:29 VNIVERSITY OF BEADFORD




SOLAR
IMAGES

MACHIMNE FLARE

LEARMING FREDICTIOMN

ASAP
IMAGE
——»
PROCESSING

MDI Intensitygram
Image

Detect Sunspots

Group and Classify Sunspots

| Machine

Calculate Active Regions System

Energy

" -)IJ Detect Active Regions

MD| Magnetogram
Image

FUENTE: R. Qahwaji, Univ. Bradford, UK

Learning

Flare
Prediction

ASAP




Tormentas de radiacion solar

Los problemas se producen fundamentalmente en las
zonas polares y zona de noche (particulas: 30 min-24 h)

7003 ,/11,/02

-
=
Pt
=]
Tm

=510 Mey T

— [ -850 ey
= 108
e 510{) hd e
T“ 160 i T e o i T
D =
T T P
w =
S 0.

p.o1 [ . . : . . . .

2003/ 11 /01 12:00 200311 /02 12:00 2003,/11,/03 12:00

GOES
WET0I8.0 A o '
: S12J80
jo—t el oD A NODWSO ’N Nﬂsrvaa

=1 ?rlﬁﬁ

NOEWEER S14WEE

2003711 /01 12:00 2003/11 fo2 12:00



SO | PEN CO Predicciones flujo maximo y fluencia de

sucesos de particulas energéticas a partir
de leyes fisicas

EuUuROreEAN SrACE WEATHER —mORTAL

Home | Search | Log out

The European gateway to Spa

Consuelo Cid Home » Services » Model Access Plasmapause location
~ About SOLPENCO
o COST o .
o SOTERIA T
s STCE Heliscentric distance: {'-4EI AU

= EnE LA Initial pulse wvelocity: TED || kens
e SWWT

Heliglongitude of parent selar activity: El;l a EI

* Services
* Model Access Mean free path: {l..'ll;' AU

o exospheric solar Existence of high turbulence: YE'S-I;l
wind model
s geomagnetic

e
Energy: 0.125 []| Mev 201 1=03=20 21:00

cutoff

calculations

o magnetocosmics @ SEP event forecast

cutoffs

: :::f';‘;i":::m'ﬁ Ml UNIVERSITAT DE BARCELONA 10*
o plasmapause @
location 104

o SOLPENCO Departament d'Astronomia | Meteorologia

o SPENVIS .
¥ Repository An Engineering Model for Solar Energetic Particles in Interplanetary Space
» Data Access (SOLPENCO) s
¥

Mow / forecasting . )

» Sofbware The code provides proton flux and cumulative fluence prefiles at 0.125, d&,-’-EH +4H +EH

0.250 0.5,1, 2, 4,8, 16,322 and 64 MeV for a set of gradual SEP events, 2011=02=11 130000
T GUtrEE_d_‘ B and for ebservers located at either 1.0 AU or 0.4 AU, The coede also gives

e the transit time and wvelocity of the shock frem the Sun to the ocbserver, the [Add your forecast]

= Biblicgraphy maximum proton intensity [peak flux), and the total fluence of the SEE

¢ Images event computed frem the onset of the event up to the arrival of the . .

« Glossary associated transient CME-driven shock, Maintenance and hosting:

www.spaceweather.eu/es/solpenco
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* Model Access

o exospheric solar
wind model

o geomagnetic
cutoff
calculations

o magnetocosmics
cutoffs

o magnetocosmics
trajectories

o plasmapause
location

o SOLPENCO
o SPENVIS
¥ Repository
» Data Access
» Mow / forecasting
» Software
= Dutreach
o Activities
o Bibliography
o Images
o Glossary

Home » Services » Model Access
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Los agujeros coronales también

generan particulas relativistas

WIND Reames et al. 1997, GRL 24, 2917.
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Tormentas geomagneticas

Implican un aumento en las corrientes de la magnetosfera,
fundamentalmente en el anillo de corriente (plasma 1-4 dias)

July 13 July 14 July 15 July 16 July 17 July 18



¢ Es posible
saber si el
JENUERCIE

una CME gy s
llegara a la | R
Tierra?
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Dst* (nT)

Rodriguez et al., Space Weather, 2009

Fuente solar: N16W66 Fuente solar: N20E18 Fuente solar: S17W09
v=1188 km/s v=1119 km/s v=1188 km/s
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www.SlarMnitor.org
20110309 «Week «Rotation 20110310 Rotation=> Week= 20110311

ACE RTSW (Estimated) MAG Begin: 20711 -03—-0% Z2:00:00UTC
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http://sd-www.jhuapl.edu/UPOS/kp_dst/kp_dst.html

University Partnering for Operational
Support

JHU/APL - Umvers'tY-'%mmgaenmagnetic Activity

and Storms

As technology advances, space weather prediction has become increasingly important to many human activities, e.g.,
communications, navigation systems, satellites, power grid, space travel, etc. Kp and Dst are two of the most common
indices used to indicate the severity of disturbances in near-Earth space. Far the past few years, the ACE spacecraft, located
atthe L1 point, has been reliably providing solar wind measurements up to approximately 45-60 minutes in advance of its

arrival at Earth. Kp and Dist models based on solar wind input can use ACE observations to make short-term forecasts of
these two indices.

Last Updated on 2011 Mar 21 1745 UT Lasi Updated on 2011 Mar 21 1745 UT

ForecastKpindex =~ ° % §.300 mmnnhm\‘\”
fpuiet acthe acthve et

= Forecast for 2011 Mar 21 18:45 UT is 0.00 =~ Forecast for 2011 Mar 21 18:45 UT not available
e — Forecast for 2011 Mar 21 21:45 UT is 0,00 — — Foracast for 2011 Mar 21 21:45 UT nol available

Utilizando redes neuronales y datos de viento solar




{Forecasting Dst Dst 1-Hour Forecast
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http://rwc.lund.irf.se/rwc/dst/models/dstdoc/index.html
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UAH Space Weather Monitor

Using high resolution real-time magnetic field data from MAG on board ACE spacecraft, the UAH monitor produces an alert when a significant magnetic
perturbation is going to take place at the terrestrial surface at low-mid latitudes, as measured by Dst index.

LAST D4TA FROM M4G/ACE: 0% Nav 2010 at 18:26 (UT)

Maon, 11 Sah, 16 Fri,22 Thu,28 Wed 23 Tue, 09
Oct Oct Ozt Oct Naw Naw
The picture displays o red flog for a hozard warning. Green flags indicate no warning

Using real-time data of the DST index from SWENET, the system produces the expected recovery phase if a hazard warning take place.

Real Time DST & recavery phose prediction.
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TO RECEIVE REAL-TIME ALERTS FILL IN THE INFORMATION BELLOW . E

Name: | |

Institution Name: | |

Mail: I_ _|
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LAST DATA FROM MAG/ACE: 10 Nav 2003 at 07:11 (UT)

Men, 10 Mon, 10 Mon, 10 Mon, 10 Mon, 10 Mcn,10
Mo Mo [ Fal My Haw Mo

The picture displays a red flog for a hozard warning. Green flags indicate no warning

Solo datos de B, y basado en leyes fisicas

Real Time D57 & recavery phose prediction.
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CONCLUSIONES

* Es necesario avanzar en el conocimiento de la
Ciencia que hay en la interaccion entre el Sol y Ia
Tierra para mejorar los sistemas de prediccion

e Debe existir un programa de seguridad en el
ambito de |la Meteorologia Espacial a nivel global
para el planeta, tanto a nivel de modelos de
prediccion, como a nivel de suministro de datos.
La colaboracion internacional es imprescindible
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