
Instrumentation for Space Weather Activities: The 

Mexican Experience 

Jesús Roberto Romero Ruiz  

Mexican Space Agency 

 

 

United Nations/Argentina Workshop on the Applications of Global 

Navigation Satellite Systems. 

  

19 - 23 March 2018. 

 

Falda Del Carmen, Córdoba, Argentina  



 

• Working Groups on the Long Term Sustainability  

 

• National Regulations  

 

• Working Group Space Weather in Mexico    

 

• Mexican Space Weather Service (SCiESMEX)  

 

• Ground instrumental network 

 

 

 

Outline 



Guidelines and Recommended practices 
 

 

 

 

 

 



General Civil Protection Law   



Legally Binding Articles 

"Article 2. 

Astronomical Phenomenon: Events, processes or properties to which objects in outer space are 

subjected to, including stars, planets, comets and meteors. Some of these phenomena interact 

with Earth, causing situations that generate disturbances that can be destructive both in the 

atmosphere and on the Earth's surface, including space weather and the impact of 

meteorites. "Added paragraph DOF 03-06-2014 

 

 

"Article 20. 

In the case of the Astronomical Phenomena, the National Coordination of Civil Protection, the 

National Center for Disaster Prevention and the Mexican Space Agency, will work jointly and 

within the framework of their attributions, in order to create and promote public policies in the 

subject of prevention or attention to disasters caused by objects that come from outer space. 

"added paragraph DOF 03-06-2014 
 

 

 

 

 

 



working group of space weather in Mexico  



Structure of the working group of space weather 

in Mexico  



Mexican Space Weather Service (SCiESMEX) 

1.Monitor the condition of the Sun, the interplanetary medium and the geomagnetic 

environment for preventing Space Weather events in Mexico. 

 

 

2.Issue efficient scientific guides, techniques and information on Space Weather in 

networks. 

 

 

3.Inform the Mexican society, public and private sector in a scientific, technical, 

professional and efficient way. 



Mexico new ISES RWC  



infographic about Space Weather in Mexico 



Organization Chart 
 

 

International collaborations 

 

Ground instrumental network 

 



Ground instrumental network 

• MEXART IPS radiotelescope (Michoacán)  

• Geomagnetic observatory (Edo. de México)  

• Cosmic rays observatory (Mexico City)  

• Muon detector (Puebla)  

• TEC analysis/GNSS receivers network (SSN-TLALOCNet)  

• Callisto system (MEXART site)  

• all-sky viewer (MEXART site)  

• Schumann resonance (MEXART site) 



GOALS 

• To study the space weather vulnerability of the electric grid 

national company.  

• To develop a network of magnetometers to measure local 

regional geomagnetic disturbances.  

• To monitor ionospheric disturbances producing VTEC 

maps using the GPS networks available.  

• To strength the international collaborations to produce 

space weather products (e.g. interplanetary scintillation 

observations).  

• To develop specific products to our Mexican space weather 

customers. 



GNSS Network for determinations of TEC 

Net: TLALOCNet-Mexico 

 
• SGS’s observational structure is comprised by the GPS-Met and GPS TLALOCNet, 

SSN-TLALOCNet and COCONet-Mex networks. These networks are designed for 

seismic cycle, tectonics, terrain subsidence, climate, atmospheric processes and space 

weather research. 

 

• The network consists of 104 GPS-Met stations with a presence in almost all the states 

of the country and in insular areas in the Pacific Ocean and the Gulf of Mexico. 

 

• The GPS-Met (TLALOCNet Core) stations also have surface weather sensors that 

register with high sampling frequencies (1/min) and that are integrated into the GPS 

data stream. These meteorological observations are easily retransmitted through the 

BINEX protocol real-time and with lower than 1s latencies and are easily integrated for 

monitoring purposes and rapid response to extreme events. 

 



• A key component of the TlalocNet project is the development of an Open 

Access Data Repository in Mexico, that stores and distributes data from its 

GPS stations, including real-time data flows needed for positioning 

applications, monitoring systems and early warning as: extreme weather 

events.       

       

(http://tlalocnet.udg.mx)  
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Location of the TlalocNet’s  GPS+Met stations 





Products and Services  



space weather disaster risk management manual 

• This manual determines the purposes and responsibilities of the 

different ministries controlling the national risk crisis in the face of 

space weather phenomena. 

 

• The related ministries must also redact an operation manual on the 

actions to be taken in case of space weather phenomena based on 

their individual purposes and responsibilities 



 

¡THANK YOU! 
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