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Intelsat Loses Contact with Galaxy
15 Satellite

By Warren Ferster

WASHINGTON — Intelsat's five-year-old
Galaxy 15 satellite stopped responding
to commands early April 5, prompting
the company to begin moving an -
on-orhit spare to the balky satellite’s 133
degrees west longitude orhital slot to
avoid an interruption in service, Intelsat
of Washington and Luxembourg
announced April 8.
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Orbital Blames Galaxy 15 Failure on
Solar Storm

By Peter B. de Selding

PARIS — The in-orhit failure of the
QOrhital Sciences-built Intelsat Galaxy 15
telecommunications satellite April 5 was
likely caused by unusually violent solar
activity that week that damaged the
spacecraft's akility to communicate with
ground contrallers, Orhital officials sald
April 20

S\m\lar events have occurred, it |ESS
L on other Orhital snacorra

(6rbita GEO 35.786 km)

« 08/04/2010: |Intelsat informa que el
Galaxy 15 no responde a los comandos
desde Tierra (anomalia: 5 abril @09:48
UTC)

e 10/04/2010: FAA predicen una

degradacion del sistema WAAS debido al
fallo del Galaxy 12

e« 20/04/2010: Orbital atribuye la pérdida
del Galaxy 15 a la meteorologia espacial
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Octubre 2003

* Los astronautas de la ISS pasaron a la parte
trasera del Zvezda Service Module

 Aproximadamente el 59% de las misiones de
observacion de la Tierra y cientificas informaron
de problemas, algunos no recuperables. Pérdida
de operaciones durante 3 - 4 dias

Intense Space Weather Storms

October 19 - November 07, 2003 — Mars Odyssey: Error de memoria (recuperable),
g pérdida del instrumento Martian Radiation
Environment Experiment

« Departamento de Defensa (USA): operaciones

satelitales en regiones de interés no disponibles
durante 29 h

DO * Servicios de TV y radio por satélite: problemas

== para mantener operaciones rutinarias, periodos
cortos de pérdida de senal

 Vuelos desviados de orbita polar por problemas
con las comunicaciones y por exceso de radiacion
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El entorno espacial
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El campo dipolar terrestre se ve
distorsionado por el viento solar




Las regiones polares
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EL SOL: UNA ESTRELLA ACTIVA




El Sol y su dindmica | §=
de rotacion

El Sol rota con un
periodo de unos i | 3 3 : e
27 dias e s e
La rotacion es

mas rapida en el

ecuador que en

los polos
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Llegada: 8 min
Duracién: 1-2 h

Meteorologia
espacial
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EL IMPACTO DE LA
METEOROLOGIA ESPACIAL
A LO LARGO DE LA HISTORIA




El suceso de Carrington (1859)

From the evening of Aug. 28th until the morning of the 29th the
needles of the magnetic telegraph at Paris were almost
constantly in motion, as if a permanent current was passing
through the telegraph wires. Business was therefore entirely
iInterrupted and could not be resumed until 11 A.M. Aug. 29th.
The same effect was noticed on the telegraph lines from 4h to
8h on the morning of Sept. 2d, although no aurora was noticed
on that day. Business was again interrupted, the needles were
disturbed, and the bells were rung.

Effect on the telegraph Wires, from the Comptes Rendus, T. XLIX, p. 365



El suceso de Carrington (1859)

Cliver and Svalgaard (2005)
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El suceso de Carrington (1859)

03/02) 08:30 (?ref‘en and Boardsen (2006)
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The First Documented Space Weather Event That Perturbed

the Communication Networks in Iberia

P. Ribeiro, J. M. Vaquero, M. C. Gallego, and R. M. Trigo

Abstract in this work, we review the first space weather event that affected 5|gn|ﬁcanﬂy a number of

communication netwnrks in the Ib-enan Pemnsula ESGUI}'WF T s e

Octob
descri
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three' wriiers who thought ) 1o send a communication k2
the Tiwmes on an important wrcheslogical matter should
have been, as it appears, tolally unaware of the long
priority of another writer in the whole Geld of which their
letter treate. X

Telegraphic Disturbances in Spain on October j3i.

Ox Saturday, October yu, ithe lplrgrnpﬂ'l.i.r communbcation
WAS inlirmptn_d almost from mornimg until late &t night.
The first sign of the perturbation was observed at gh. jom.
in che mur|ﬁ|:g’ (W.E.T.) in the form of conlinuous curremnts
along :1nu.|rl:|.I all the lines thol start from Madrid, Af frst
it was thought that some leakage from a cable in the
vicinity of the Central Office wae the canse of the pheno.
menon, bul on making inguiries it was ascertained that
the same dccurremce was obdirved in Cordobda, 16 the line
tz Milaga. At the same time the cable from Vigo o
Emden was rendered nssless, and af Lisban the phenomenoa
wits observed at some moments (n which the situstlen was
normal at Madrid.  The maglmum intensity tock place
befweon 1ah. jom. and 1gh.; at ath, the phenomenon had
pearly cemend,

Lhuring ihe Gret hours of the svening the currentls were
coatinuous for pericds of rwealy to thirty minutes n some
of the wires, for instance, In those of Vigo:; at ssh. the
current in the Corufia wire was constinuous during ym. ; at
th g5m. ol November 1 the eurrent was alse comtinuous
in the Hilbao wire. At 3h. z0m. the cable from Cadiz to
Tenerife  in the Canary Islands  remained perturbad so
strongly thal the clerks made the contact with the earth
ta hwoid thae discharges,

we rgh., communication between Madeid and Burdeos
was re-ssiablished : information recelved at the Central
Office stated that the table from Senegal o Moronhs was
disturbed. In Spain, in some limes running approximately
rast and wesl, the phenomenon was nof observed, Mm-rlf,
in the coast of Andalusia, from Milaga to Almeria, But in
the Line from Milaga to Gransda, which runs roughly o
the narth, the perturbation was very marked, also In the
more north-easterly line from Gransda to Mureia, These
three lines are approximately of the same leagth, In the
centre of 01d Castile, in the transversal line from Arands
to Ariza and to Valladolid, nothing sbnormal was observed ;
meanwhile, in the general line that runs north-south, the
dsturbance prevented all communication. o the previnces
of Cuenca and Extremadura, the lines of which run approxi-
mately east and west, the communjcations remained un-
ansiurhed. . . .

The night was lhlld!d so that nothing could be seen
nf an aurora borealls, even if a disg ny o careed.

Avcustoe AnciMis,

|l1= itute Central  Meteoroldgics, Muedrid, November 3.
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THE GREAT MAGNETIC STORM OF MARCH 24, 1940 24 M a rzo 1940

By Sern B. Nicaorsox
Sunday, March 24, 1'9-44:} For a few hours It completely inter-
rupted all long-distance communication, war reports and Easter
erectings alilke., Had it ocourred on a business day the financial
loss would have been even greater with garbled stock reports
adding to the confusion.

A magnetic storm interrupts communication by inducing,
long telegraph and cable circuts, electric currents strong enough
to change regular messages bevond recognition. Radio com-
mumication suffered in much the same way. The static was very
bad and the announcers talkked a language no one could under-
stand. Only far-distant stations were affected however. Local
broadcasts, which are not reflected from the jonosphere, were
just as distinct as ever.

about twenty minutes from at least 200 gammas above normal to
600 below. This was a decrease of more than 3 per cent of the
normal horizontal intensity on Mount Wilson, which is about
26,000 gammas (0,26 C.G.5. units),

An aurora of moderate intensity was observed by Anthony
Wausnock at the Mount Wilson Observatory on the night of
March 24 just before moonrise (March 25, 3* 30 G.C.T.}). The
aurora was not visible in the light of the moon which was one
day past full phase.

During Mareh 25 the horizontal intensity was from 200 to
120 gammas below normal, On March 26 it began to recover

Z Astromomical Society of the Pacific = Provided by the NASA Astrophysics Data Sys




The May 1967 great storm and radio disruption event:

Extreme space weather and extraordinary responses \
D. J. Knipp'~, A. C. Ramsay”, E. D. Beard”, A. L. Boright®, W. B. Cade®, I. M. Hewins®, R. H. McFadden”, aq
W. F. Denig®, L. M. Kilkommons', M. A. Shea’, and D. F. Smart’ a

Observatory, Mational Center for Atmaspheric Research, Boulder, Colorado, USA, “Retired from U.S. Air Force, /g )
Service, *Baylor Institute for Air Science, Baylor University, Waco, Texas, USA, “Institute for Scientific H:sgl*.

'Department of Aerospace Engineering Sciences, University of Colorado Boulder, Boulder, Colorado, USA, “High Altiggde : W “

College, Boston, Massachusetts, USA, "National Centers for Environmenital Information, MO
‘Retired from LL5. Air Force, Air Force Research Laboratory

plexes of Sol posed of three over-
lapped spot g first appearance, two

of wh wire QWw '
SJ?D‘ rah spot group on southern border of com-
ard relative motion of this group, with

F ct to large spots to the north, may have con-
tributed to conditions for great flare of 21 May in
center of complex.

5/21 “Collision" between central and western members of the
complex, 45 growth and cxpansion of central member
moved 1ts leader spot into the follower plage of the b
westérn membar. Large flare occurred over the neu-
tral 1ine between the groups.

5/23 “‘Callision” and merger of leader of sasternrost member
with follower of central menber, creating lerge “del-
ta" magnetic configuration. Closest separation be-
tween the opposite-polarity spots coincided with
great white-11ght, proton flare at 1040 UT (see UAC
Report 5). These spots moved in @ rotary pattern
with respect to oné another during 21-26 May.

5/28 Additional great flare over the "delte” configuration.

/18 East 1imb passage of un: n\ﬁgre “\iv‘lty cor-

c

Figure 1. (a}) Notes on the dynamics of McMath Region 8818, extracted from Mdnrosh [1979, p. 841 (b) May 23 1967,
1840:50 UT, H o wing image, 656.28 nm, Ak =10.2 nm; (c} 1844:00 UT, H i emission 656.28 nm, line center. Nggh is at
the top. West is to the right (Courtesy of Mational Solar Observatory).



Marzo 1989, la tormenta de Quebec

[2] Geomagnetically induced current (GIC) caused highly localized, From left to right, the tan-colored paper on the upper winding
although severe, damage to this large step-up transformer inamid-  is intact but burned out below. Next, paper is completely burned
Atlantic U.5. state in 1989. out to the right but not left. Last, copper strands have melted.

Molinski (2000)

Satellite Tracking Problems
After March 13-14, 1989 Storm

- 200

Salellites that are Magnetic

nol where they i
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100

20 25 30
Day March 1989

From http://www.swpc.noaa.gov/impacts/satellite-drag
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4 Noviembre 2015

:?} 7~ Radar jamming by

solar radio burst
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6 Septiembre 2017

lonospheric Response to the X9.3 Flare on 6 September 2017
and Its Implication for Navigation Services Over Europe

J. Berdermann''"', M. Kriegel'" "', D. Banys', F. Heymann', M. M. Hoque', V. Wilken', C. Borries''

A. HeBelbarth?, and N. Jakowski'

1German Aerospace Center, Neustrelitz, Germany

Maximal Rate of TEC index - 1 min update 2017-09-06T12:10:00
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Figure 8. The hourly European Geostationary Navigation Overlay Service availability plots between 10:00 and 13:00 UT on 6 September are shown. The plots are
generated with the ESA/UPC GNSS-Lab Tool (Sanz et al., 2012) and gracefully provided by ESA. Note in this figure red indicates high availability rates and blue
indicates low availability rates. SBAS = satellite-based augmentation system.
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September 2017’s Geoeffective Space Weather and Impacts
to Caribbean Radio Communications During
Hurricane Response

R. J. Redmon' , D. B. Seaton™?( ", R. Steenburgha, J.He* ", and J. V. I-'{odriguez"2

'National Centers for Environmental Information, NOAA, Boulder, CO, USA, “Cooperative Institute for Research in
Environmental Sciences, University of Colorado Boulder, Boulder, CO, USA, *Space Weather Prediction Center, NOAA,
Boulder, CO, USA, “Massachusetts Institute of Technology and Woods Hole Oceanographic Institute Joint Program in
Oceanography and Applied Ocean Science and Engineering, Cambridge, MA, USA
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8 + THE EUROPEAN SPACE AGENCY

CURRENT SPACE WEATHER
SPACE WEATHER AT ESA
SERVICE DOMAINS
EXPERT SERVICE CENTRES
ESC Solar Weather

ESC Heliospheric Weather
ESC Space Radiation

ESC Ionospheric Weather
ESC Geomagnetic Conditions
OTHER RESOURCES
CONTACT

REQUEST FOR REGISTRATION

Expert Service Centres

ESC Geomagnetic Conditions

uah senmes federated

Welcome to the SSA Space Weather Service Network

note that all SSA-SWE Servil e under revi

Federated products from the Universidad de Alcals (UAH)

[UAH-SWE] University of Alcala - Space Weather group

Geomagnetic Indices

(/construction

LDifi Local Geomagnetic index for Spain

[G.126] Indication of the geomagnetic disturbance field on the ground for Spain
LCifi Local Current index for Spain

[G.127] Indication of the geoelectric field on the ground for Spain (proxy for GICs)

Dst Forecast

SolarHeed Geomagnetic Storm Occurrence
[G.128] Geomagnetic storm alert predicting a variation greater than 50 nT on Dst index
SolarHoldover Geomagnetic Storm Recovery Phase
[G.129] Geomagnetic storm recovery phase prediction when Dst values are less than -100 nT

Sentinels

Sentinel G Geomagnetic Conditions Scale

[G.131] Color code scale indicating the level of disturbance according to LDifi.
Sentinel C GICs Conditions Scale

[G.132] Color code scale indicating the level of disturbance according to LCifi.

UAH-SWE Subscription
[G.130]

Other Products

Geomagnetic Storm Subscription
Automatic e-mail warnings from SolarHeed [G.128] and SolarHoldover [G.129]

UAH-SWE Report
[G.133]

https://swe.ssa.esa.int/

Conditions Report
An automatic report describing the values of Sentinel G [G.131] and Sentinel C [G.132]

Eesa
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