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e 2013-06 Mexican Space Agency (AEM)

e 2014-06 Maodification to the General Civil Protection Law
e 2014-10 Mexican Space Weather Service (SCIESMEX)
e 2015-06 SCIESMEX became a RWC of ISES

e 2015-10 Working group Space Weather in Mexico

e 2016-06 Space Weather National Laboratory (LANCE)
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:Como nos afecta?

iQue es? Efectos mas importantes
Un fenérmeno global producido por en la infraestructura espacial y terrestre >

la actividad solar que puede causar
afectaciones a nuestra tecnologia

Inseguridad para

Dafioen+
N \ erd|da de astronautas

paneles
solares

Fenomenos asociados con las

variaciones en el clima espacial Arrastre
k¥ : , ‘ : e atmosférico de
o Eyecciones de masa coronal @ ‘ .« Fulguraciones ‘ satélites y
Nube de particulas cargadas ' x+  solares . ificacio
eléctricanaente ue saI% dela : : . ¥ mog n‘jc il
o I q Su orbita
atmosfera solar .
Efecto
Fallas enlas é[bitas de los Corrientes- , Burbujas
satelites y dafos en las : -\ de laionosfera ‘ de plasma ;
corrientes eléctricas de alta , < : : “ Vaport
tension (apagones) * [ & <% - * Pe
Emisiones * | ' '
e Fulguraciones solares ' - solares L AAN 7717, : £
El Sol emite rayos X, gamma, de radio L™ s J * ‘ rxgogcgg 4
ultravioleta, luz visible, SCIebiO defe
infrarrojos, microondas y ondas s - . x plceaicios
S Perturbauones Interrupcion - _— + x CeF\teIIeQ vuelos -
Efecto L Ias ondas. de la sefial S ‘
Interferencias en 3 : deltl fonia X)_( e " < *
telecomunicaciones y celdia

radiocomunicaciones, fallas
en los sistemas de

o . eléctrica
posicionamiento global

e Particulas energéticas solares
Protones, neutrones y electrones

acelerados por fulguraciones : Servicio de Clima Espacial - México
solares Errores en los Sistemas de WWW.SCIESEX-UNAIM.MX

Efecto Posicionamiento Global (GPS, Centro Nacional de Prevencion de
Dafio en componentes de los \ por sus siglas en inglés) e

satélites, dosis de radiacion Interrupcion de

peligrosa para astronautas y telecorbrllunlcaaones ‘
afectaciones a pasajeros de por cable ‘ 1=l Space Weather Prediction Center
vuelos transpolares http://www.swpc.noaa.gov
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oroducts

warning system replaying NOAA-SWPC alerts in real time
(translated to Spanish and adapted to the region)

web server to store and publish information related to space
weather in Spanish

daily records of space weather alerts

email service for delivering space weather alerts in real time
social media space weather alert system

SMS space weather alert system

weekly report of space weather events in Spanish

special reports of significant space weather events in near-real
time in Spanish



- Ground in’strumeﬁtl'hetwb g

. MEXART IPS radlotelescope (MlCh
- Geomagnetlc observatory (Edo de ~‘

- Cosmic rays observa_tory (MeX|co-C|ty_) 4 T
. Muon detector (Puebla) . B
e TEC analysis / GNSS receivers network (SSN-TLALOCNet)
e Callisto system (MEXART site)
e all-sky viewer (MEXART site)

e Schumann resonance (MEXART site)



: N
| Carolin
. c

:

: Misisipi | Alabama
S ; Georgia
] \
v Luisiana - v AP
’ L ak . ———
] y D Tr - o2 Salidtl
) <' - G“_;(": ~ <"
- & - 4 EN \”
> LS v 4
N\ y. LW AR .:8
" { ;)- g < )
'.I._ 4/‘
| 87/
{~ Leyenda
4/
SSN-TalocNet gl ® Con GPS
i{ ® Sin GPS
"‘4-\;?{
N L A MNIG :
3 et LS S WHTe )
] b T S JOAT b
» e O l
SERVICIO SISMOLOGICO NACIONAL AAALS o, 3 l I
? 1AIG P : |
: gt R cTic
RING | " GTIG .|
SSN-TLALOCNET £ AR ri
AN "y ..'n .
, AAIGE RPIC
Mexico R~
ANIG . S, s .
X i \ MY )
5 GG ]R(‘)(' Isla de l(viuumvl
3 \ el
A ’ ) ‘ f
CJIC MOIG . LVI( \
SSNXS - A l‘ \ (r
’ “ V
PPIGHy A - . S A
YAIG : orttil 4 /-j'_ \
Mi ’ - " TP N '
MMIG ARIG PLIG . IPIG ’N/ J/
| MEIG. "% FTIGK OIG TUIG — " L
ZIG ) NEUV | B/
: TLIG A e é{}
| MGIG TXIG X\ \ selice
l' CAIG <. DAIG YOIt oXic A N | ‘ 7
: CRIG e (ICMIG GI¢ AN -
PNIG A P g CC1Go—— | /RS >
PEIG ' b,
. HUIG PCIG A /£
\ { Guatemala 7
! >
\ THIC j A Honduras/
. ‘ Luatemala & A,
s Teguycigalp




] N\

l Carolin
:
:

Misisipi ‘\ Alabama

Georgia

Luisiana - \ :

™ ) 3
» w

$57
Y * observatorios
5 Leyenda

® Con GPS

® SinGPS

. SUNIG g
> .}\uaﬁ' i \,'1\“ t{l
5 e e BE |
SERVICIO SISMOLOGICO NACIONAL > MAIC i il 3 Fias g : ||
' ‘ X gt B -TIC
lz.\'(}_ - , ! (le(‘ ]I|
) A ¢ » . v II
Y. . A . 4-.~ -:‘ ’.v ‘ "II
: D ARL0 L5 RPIG '
Meéxico A i
AR by CTuV o :
X } 1Y p
. 1GIG ]R(.)(‘ Isla de _('iuurm-l
/ DHIG : gafe
ACIG e ) /
A
CJIC il < LVIG v
SSNX) o ]\l‘ \ i
Fereas e 1
YAIG SN v <5
MMIG ARIC PLIG ™ 44s * RN ¢ h
| MEIG FTIGR FOIG TUIG (—‘—_4{ s,
NG Ll HLIGC NEUV fl 4 7
' CAl MGIG TXIG X\ \2 Belice
: ) <. DAIG YOI( ()\“(’ rCI | = /s
: CRIG : a CMIG GI( \"
PNIG A D5 CC1Go— | /SN T
' PEIG . o
- HUIG PCI( ~ A
| ¢ Guatemala 7
| >
I' THIC ,(j A Honduras{_
\ £ Guatemala & "
s Tegycigalp

GEBCO




Carolin

{ |
Misisipi | " Alabama
2 \ | Georgia
Luisiana - Sui N
[/ Ny _,.xb“-“':‘- v
» .v <_ - [ ?:“(": ’R ‘ {\
S D R =
' '.‘ LW J e N }?
")"":"’"
1,/
A observatorios
y Leyenda
y ® ConGPS :
® SinGPS ionosondas
\ :.' *(, ‘ o ’ ”)[\l( . o .;N Vg e 3 ’i/
* L, . i / ™ ’ . . ._‘-_" ." N ',:\ » .; /
& \ . - 5 \“l -Nl(' »E;'I.
- L s " X ‘l, g ,‘1.\‘;_ t{'
// -r_ i‘. 14 h “t& ’
SERVICIO SISMOLOGICO NACIONAL o >, NG el ) , .‘ f. 8! ||
' ‘, ; e A R
0GR ]||
1 T 8] {
, A0 AT RPIG
Mexico G
ANIG . CTUVY e |
R 1y

1GIG ]R(.)(‘ Isla dv’_('iuurm-l

DHI CXU\ I'E ("J

* ACIG ‘ ‘
CJIC 4 *(. \\\J?\' LVIG (,’
\ # ‘ ¢
4 JAUV
PPIG A : L <CIC 7 |
YAIG . ) . JL

. . )\ i /e-
MMIG ARIG PLIG % PG Ao i

| MEIG FTIGH TOIG TUIC [_~_7_4{ ",' .
ZIG HLIGC NEU\ ‘ &

| \ TLIG s é -
G G UXU\ N selice
| CAIG, 44 DAIG " ki . e
| CRIG YOIGOXIG . IGI \ | ,
ENIG B 2 CCIG— '...& N el i
' REIG = / N
- \UIG PCIG oA /
\ ' { Guatemala 7
\ >
II' THIG ,(j ~ Honduras(

4 5
GEBCO \ "y _ {\Teg. cigalp




Misisipi

Cr { Alabama
> ; Georgia
Luisiana - Sat e
y AT Y 2N
i, A e s _,.xb“-“':‘- v-
» .v <_ - ?:“(": g ‘ {\
. j)/' - 4\1‘ s :" :_‘“ : e
\ WA 2 MG W
! )"',A-w"
1,/
N/ observatorios
¥ Leyenda

CSIK

SSN-TalocNet g ® ConGPS
R sl m
d\ :

- . |
. ‘I'Nﬁl(' E;r'
L P Ll
' .: v". ""&
SERVICIO SISMOLOGICO NACIONAL W - i TR 0 R SRR
' > VAIG ety 5 L LS ||
| 1 SRR R | GTIG
f WZAICEREFSRY 109 ,.l
. - ;.A ' » ‘ "
£ AAI GRS £ | =
EA%: . RPIG |
Meéxico G
e u CTUYy _— \
N / MY I( ’
vl IGIG, JRQG P - oéconme
/ DHIG : gafe

CXU\ A

ACIG ) :

CJIC s * *( . ; LVIC (;’
By JAUM

PPIGHN A - L SCIC A |

\/\|(. . b Y v, N

MMIG ARIG PLIG oo PRG RN e ,l/?'Jf\
| MEIG FTIGS FOIG TUIG [_;_,_4{ ’:' .
ZING LI HLIG / NEU\ ‘ ke
| MGIG TXIG XUV N selice
| CAIGE, . 44, DAIG S¥ic _ . Y
| CRIG YOIG L CMIG Gl \" .
PNIG /% _,A-é'_' cCIcGE ) '.-&\ , 7 x;_»_”_'.‘a_r,
' 2 : " -
PEIG . g /‘ .
i ' { Guatemala 7
\ >
'- THIC j ~ Honduras(

4 5
GEBCO \ "y _ {\Teg. cigalp




0
|
L S
MH/___.m
O > 0olo
N o X I=
) 2 N RNe,
— | | W| N
>
O
c
=
=3 O
& o
A
— vn| (O
o= O o
@Y O N=
SRS
CissisEl )
Q| Gty —
el (v o) e
olale O

R V7 7 S ———

-
-
-
-
-
-
-
-

-

s
-
- F
s
-
-
-k
b

L TTTTTTTT,
LTTTTTTTT,

<a/r
-
-
l-
-
-
l-
-
. -

-
-
-
-
-
-
- -
-
-

.TTTTTTTT/ S

64 dipoles ( T ) in each row




crss e

Institute for
Space-Earth
Environmental
Research

RAL Sp%‘ﬁ



LANC =

Cosmic Rays

e Cosmic Ray Observatory of Mexico City UNAM
(Neutrons and Muons)

e Forbush decreases

Cosmic rays intensity, hourly counts
Corrected data
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Pl. Xavier Gonzalez (Cosmic Rays) & Francisco Valdes (UNAM)



preliminar Mexican k index

Calculated Mexican K index
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Callisto-Mexart

e Radiospectrograph 50 — 250 MHz (06/2015).

» Solar radio burst (in collaboration with e-callisto).

26 May 2016 Radio flux density {MEXART)

55.0

Pl: Victor De la Luz (Radio blackouts) & Christian Monstein (ETH Zurich)



Dia quieto Dia perturbado

Inversion TEG({TEGU) 27-May-2017 23:45:00UT

Inversion TEG{TECU) 26-May-2017 05:30:00UT

lado noche
NDJ1 'SaU04}99|3 3p [e]0| OpIUdU0D

US-TEC maps NOAA-SWPC / T. Fuller & D. Fuller LAN -




GNSS Network for determinations of TEC
Net: TLALOCNet-Mexico and COCONet-Central
America

* The network is .
now being o
extended to ey

VADOR' nICARAGUA

whole Latin

COSTA RICA

Am e ri ca 20:30:00(UT) 06/21 2015
including these - "l ssam -
two Networks. " 0

* The gaps can be
seen in the TEC

maps.
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All-sky camera

* Artemis CCD Camera/All-sky lens

* |lonospheric bubbles (In collaboration with
WPI/MANGO group)

Pl: Maria Sergeeva (lonosphere) & Asti Bhatt (SRI International)
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H-alpha Observatory

e Solar Observatory LAGEOS UNAM

» Daily image of the Sun (In colaboration with the
Laboratory of Geospace Sciences UNAM)
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S OLAR
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2017-06-21, 16:29 UT. H-Alpha image

Pl: Mario Rodriguez (Laboratory of Geospace Sciences)
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-»Lﬁ UNAM

ORGANO INFORMATIVO
DE LA UNIVERSIDAD NACIONAL
AUTONOMA DE MEXICO

Volume 14, Issue 1, 2017 www.wileyonlinelibrary.com/journal/swq Q U A RT E R I—Y

R - THE INTERNATIONAL JOURNAL OF RESEARCH AND APPLICATIONS
, ' " ' Mexican Space Weather Service (SGGESMEX)
Collaborates Internationally for Space

e T e VO Weather Monitoring
cpr e o Semiciodeclimaespacial, enGeofisica, Radio Source

)
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i _monitorea suactividad
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Su ‘ it
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Features:

¥ In Memoriam: Patrick Siler Mcintosh, = Extreme geomagnetic storms:
1940-2016

~ front page Gaceta UNAM, January 2017~ *jggggosvestorsonss 55505

Research:

(SCIESMEX)
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Summary

e Modification to the General Civil Protection Law

e Creation of the Mexican Space Weather Service
(SCIESMEX)

 Creation of the working group Space Weather in Mexico to
promote a national strategy

e Creation of the Space Weather National Laboratory
(LANCE) to strength ground observational capabillities

* Boosting international collaborations: UNCOPUOS, ISES,
WMO, ISWI —> UNISPACE+50

LANC =



B . .
»,.4‘. COLAGE XI - Eleventh Latin American Conference on Space Geophysics

16-20 April 2018, Buenos Aires, Argentina

Home
Invited Speakers
Important Dates

et e About COLAGE meetings
Pre-registration

Space geophysics is a branch of science that encompasses the study of
space around the Earth, the interplanetary medium, planetary and cometary
gt atmospheres, the solar variability and its impact on Earth. This discipline has
Scientific Program considerable relevance to the reliable operation of space systems and to a

Travel and Venue

: better understanding of the processes involved in Global Climate Change.
Proceedings Several research groups in Latin America have made significant
i : contributions to space geophysics, complementing theoretical and
Organizing Committees experimental efforts, as well as collaborating in scientific campaigns as part

of international programs.
Contact: colage11 @iafe.uba.ar

The Latin American Association of Space Geophysics (Asociacion
Latinoamericana de Geofisica Espacial or ALAGE) was founded in 1988 and & &
periodically organizes the Latin American Meeting of Space Geophysics 3

o (Congreso Latinoamericano de Geofisica Espacial or COLAGE). These
' events gather around two hundred researchers and PhD students from Latin
A M GE American countries to exchange and debate original results from their

research on different areas related to Space Geophysics which include:

S —

e : R - The Sun and Sun-Earth interactions

Asociacion Latinoamericana de | - The heliosphere and cosmic rays
Geofisica Espacial - The magnetosphere

- lonosphere and high atmosphere

- Space weather

- Solar and space plasma physics

- Nonlinear processes in space geophysics

First Announcement
Dear ALAGE colleagues and friends,

Together with the members of the Local Organizing Committee, it gives us great pleasure to invite you to come to Argentina to
attend our 11th COLAGE. that will take nlace between tha 15th and 20th of Anril. 2018. at the Centro Cultural de la Ciencia in
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Laboratorio Nacional
de Clima Espacial

http://www.sciesmex.unam.mx
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Facebook: SCIESMEX

EJ sciesMex  inicio

Pagina

NO LEIDOS

L /
RS SCIESMEX
SCIESMEX™ Serviciospublicos
Biografia

4 Estado Fotoivideo | ] Oferta, evento +

PERSONAS

405

Alrae m S &t pag y conecla SCIESMEX
mé&s gente con 1u neg —

SCIESMEX
Servicio de Clima Espacial MX

JIGEOF-UNAM (maxican

Promocionar pagina Retweet bile leom )
_ stweeted GalileoMobile galileomobile)
SPAce weather service)

Getting ready! RT@UNOOSA Schedule of work for today >
B ‘Measuring the universe
W Ana Claudia Nepote Invitar

UOS & general exchange of views + COSPAR Symposium on
! Blanca Ramirez

witter @sciesmex

SCIESMEX / UNAM MX

Servicio de Clima Espacial-MX / Space
Weather Service-MX / SCIESMEX,
Instituto de Geofisica, Unidad
Michoacan, Universidad Nacional
Autonoma de Mexico

IGEF, UNAM, Mexico

Tweets

By GalileoMobile
Getting ready! RT@U \ Schedule of work for today
& general exchange of views + COSPAR Symposium on
‘Measuring the universe'

3 2

’s‘ Remco Timmermans
- ’

The @unc meeting has started. Full house!

WWW.Ssclesmex.unam.mx



