


How technology changed Geodesy science?
satellite space techniques, 
powerful computers 
and Internet

Why do we need to change?
Geospatial information interoperability for the societal benefits

For the monitoring the Earth system and global change research

Past Present

Classical methods
Triangulalion, Traverse

 Satellite space techniques
GNSS, VLBI, SLR, DORIS

Horizontal datum(2D) ITRS/ITRF (3D) 

Local GLOBAL

Coordinates Coordinates and Velocities
Data, Products and Services











Geode c Infrastructure
GNSS CORS Networks
GNSS Data Centers
GNSS Analysis Centers

Argentina

Argen na  RAMSAC

Bolivia MARGEN

Brasil RBMC

Chile IGS, CSN, CAPES

Colombia MAGNA-ECO

Costa Rica RGNA-CR

Ecuador REGME

México RGNA

Panamá Panama-CORS

Perú REGPMOC

Uruguay REGNA-ROU

Ecuador

Uruguay









Global Geodetic Observing System of the IAG
The combination and integration of all available observations like physical measurements and 
geometric techniques can improve our understanding of the interactions in ”System Earth“

IAG Services: Geometry, Gravimetry, Ocean, Standards

For the monitoring the Earth system and global change research



For the monitoring the Earth system and global change research
Regional and local observations – ground-based and airborne





For the monitoring the Earth system and global change research
Disaster Research

California Spatial Reference Center (CSRC)

http://sopac-csrc.ucsd.edu/index.php/csrc/

Near Ridgecrest Earthquake Sequence July 4-6, 2019



Centro Sismológico Nacional (CSN) > 130
Estimate moment magnitude and slip 
distribution of earthquake, ASAP!, with  
displacement from GNSS observations. 

Báez J., Red GNSS del Centro Sismológico Nacional de Chile y aplicaciones a terremotos, 
Simpósio SIRGAS 2019, www.sirgas.org

For the monitoring the Earth system and global change research
Disaster Research



For the monitoring the Earth system and global change research
Weather Research

INPE - National Institute for Spatial Researches 
EMBRACE - The Brazilian Space Weather Program

TECMAP : November 14, 2014 at 19:00 UTC 
1 and 24 hours delay

Vertical Positioning error range based on the VTEC 
November 14, 2014, 19:00 UTC 

 1 and 24 hours delay

TEC Maps from GNSS ground stations ~140
to predict  possible  influence in the 
tecnological and economical activities.

Products : Scintillation maps(S4) and 
TECMAP(Total Electron Content);

TECMAP: Spatial resolution: 200 to 1000 km 
Time window: 10 minutes (from real-time 
data) and 24 hours delay (post-processing 
data).



How each contribution can help to 
Understand&Predict the Earth System 

H. Schuh, H. Drewes, Structure, status and recent achievements of the 
Interna onal Associa on of Geodesy (IAG) and its Global Geode c Observing 
System GGOS, Simposio SIRGAS 2019, www.sirgas.org



Technology pushes Geodesy towards  "Global Sense!"
Heterogeneous knowledge, experience, resources and infrastructure

We need to build on...

✔ Capacity building and training under a strong 
cooperation&collaboration between countries and SIRGAS;

✔ Clear and simple communication/outreach about geodesy and the 
importance of geospatial information interoperability – ITRF. IHRF and 
geodetic infrastructure;

✔ Better geodetic infrastructures: Geodetic Observatories, National 
CORS Networks;

✔ Geodetic Data Sharing for reliable models, products and services,
✔  Participate through IGS station, etc...

Today's scenario in the Americas and Caribbean 






