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Geodesy:

As the science of accurately measure and understand three
fundamental properties of Earth: its geometric shape, its
orientation in space, and its gravity field; and the changes
of these properties with time (Precise Geodetic Infrastructure:
National Requirements for a Shared Resource, 2010).

SLR

The science for measuring changes in the Earth System.

http://geodesy.hartrao.ac.za/

http://www.igp.ethz.ch/geometh/

http://www.esa.int/esalLP/LPgoce.html

SIRGAS provides the core data for the Americas Geospatial Data Infrastructure.
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Geodetic infrastructure and
observing systems:

As the set of human and

“Global patterns of tectonic deformation
Global patterns of all types of height changes
Deformation due to the mass transfer between solid

technical resources devoted to Earth, atmosphere, and hydrosphere including ice;
the long-term definition, « Quantification of angular momentum exchange and
maintenance and modernization =~ mass transfer” (Drewes, 2005)

of a leltipurpose continental GZ2S !AG’ Global Geodetic

Iwww.g905.0r9 Observmg System

network, which is a regional
densification (realization) of
the global International
Terrestrial Reference Frame
(ITRF). Systems can be set
as components of the
Infrastructure, oriented to
the monitoring and study of
different phenomena
occurring in Earth System.
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http://www.agu.org/

http://ggos.gfz-potsdam.de/
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SIRGAS means...

Earth sciences. As the contribution of geodetic science
and techniques to the family of Earth sciences by sharing
data, providing services and generating information that
combined with those provided by different sources lead
to a better comprehension of Earth.

http://www.radiiosantafe.com

Geodesy is able to measure several effects of
geodynamic and global change processes, including
the whole cycle of the water.

A complete understanding of those processes will
require very precise and stable time series of data
acquired over many years.

Measurements and satellite orbits must be tied to a
Terrestrial Reference Frame (TRF) that supports
millimeter-level accuracy and ensures stability over
decades.

Changes must be continuously monitored with N e oo
mm/a-level accuracy. T s AR
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@@\ SIRGAS Example: modelling the deformation
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O sirean in South America and the Caribbean
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VEMOS: Velocity model for SIRGAS

eTo understand and represent the
station position changes with time.
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Model VEMOS2009
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AZ 1 SIRGAS Example: measuring
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S e sirgasorg seismic effects
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Displacements caused by the earthquake of 2010-02-27 in Chile
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Social benefits. As a practical application focused on solving problems derived from
natural hazards, global change and the social evolution itself. It is related to all the
elements, variables and processes that can be located by geopositioning. This covers,
by far, the most of the human activities and their relation with the environment.

Geographic Names ¢ e,
C ensus e .
Addresses
Structures
Parcels

Land Cover
Boundaries
Transportation
Hydrography
Elevation
Orthoimagery
Geodesy

e \ Mathematics
= \ and Logic

Biclogical
Sciences

.........

Business

http://cast.uark.edu/home/research/geomatics.html
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SIRGAS is a densification of the Yy .
global network ITRF "I “r=Z_ - National Feference networks:
g _local densifications of SIRGAS

A0

- to guarantee consistency between — i
terrestrial reference stations and
GNSS satellite orbits;

- to make the global reference
frame available at national and
local levels.

::::::

As the global ITRF is extended by
SIRGAS in Latin America; SIRGAS

is extended in our countries by T Ty :
the national reference networks. ~, % .7 7.8 7 Lol 2

., °._ © ! .77+ SIRGAS: contipental
it (112 % reference network
# o 7, t. 7 (regional densification

' of the ITRF)

ITRF: global reference network

® ors sl SR v oomis
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CARA@ MA:M oJUNQ LSJZJM
» SIRGAS was established in 1993 aos  archekamn ek
« Sponsored by the International T ceue g g g
Association of Geodesy (IAG), Pan
American Institute of Geography and T e B
History (PAIGH) and National Geospatial- 2 cne e, 0 SO
Intelllgence Agency NGA (fOrmer DMA, ®EISL CHAMe .:SRUBS *9 IGUZ.:ARA
NIMA). | B |
 Standardization of the national reference o
systems by installing a unified continental ~
network in 1995 and by transforming the oave 198
old national networks to continental one. \ f 7

-120° -90° -60° -30°

SIRGAS 1995: Refers to ITRF94, epoch 1995.4. High-precision
GPS network of 58 points distributed over South America.

SIRGAS: Basis for Geosciences, Geodata, and Navigation in Latin America
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« The SIRGAS reference network of 1995
was extended from South America to
North- and Central America in 2000.

* The United Nations Organization,
through its 7th Cartographic Conference
for The Americas (New York, January
22-27, 2001), recommend to adopt
SIRGAS as official reference system in
all American countries.

~
:L:L SIRGAS2000

« The original acronym of SIRGAS
(Geocentric Reference System for South
America) was changed in 2001 to
Geocentric Reference System for the
Americas.

SIRGAS 2000: Includes 184 GPS stations
and refers to ITRF 2000, epoch 2000.4

A SIRGAS95 Statiol
® SIRGAS2000 New Station
® SIRGAS Tide Gau

.....
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SIRGAS The SIRGAS Continuously

) e Operating Network: SIRGAS-CON
+ 242 stations, 48 of them are IGS (i.e. ITRF)  «[% "0 (o |,
sites; Mga S M
- Distribution of the stations in hierarchic networks | - 'D(Eq:apﬁn' R
(one core network and many densification sub- Ty |
networks);

» 9 processing centres;
« 2 combination centres;
» each station processed by 3 analysis centres.

Products:
« Weekly station position with precisions
N,E=~+x1,5mmyh=~43,8 mm

 Multi-year solutions providing station
positions referred to an specified epoch and
constant velocities.

[ SIRGAS-Station
O IGS-Station o)

-120° -90° -60°
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Latest multi-year
solution SIR11P01
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5 mmsiaseos solution SIR11P01
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16 countries with national densification
of SIRGAS (by means of a growing
number of 250 GNSS continuous
stations and more than 2800 passive
stations).

Strategy:

1) establishment of a first order GNSS
national network (with passive or
continuously observing stations),

Ii) determination of transformation
parameters between the old geodetic
datums and SIRGAS, and

1il) adoption of SIRGAS as official
frame in each country.

20°
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-40

-60°
-120°

SIRGAS at national level
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National networks

referring to SIRGAS
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Next challenge: Vertical Datum

-80 -75 -70 -65 -60 -55 -50 -45 -40 -35

La Guaira

Determination of: W, =W, W, o g 10
é\A/IJ :WJ _W| 5Buena- “ "4:.‘ “ \.’ 5

Santana

at the:
« reference tide gauges

* neighbor oceanic areas .
« SIRGAS-CON stations
 border stations
-20 -20
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-30 -30
I
WI -35 : -35
do\\-\“'“ SW / Montevideo
( I /I Mar del Plata
= -40 -40
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— 50 Reference tide gauge L 50
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Q N ¢ S Available geopotential numbers
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IPGH

Comision de Cartografia

IAG
Comisién 1, Marcos de Referencia

Representantes nacionales
(uno por cada pais miembro)

1
Consejo Directivo
Representantes nacionales

Comité Ejecutivo
Presidente: C. Brunini (Argentina)
Vicepresid.: L. Sanchez (Colombia)

+ IAG (H. Drewes)
IPGH (A. Coll)

_|

Consejo Cientifico

+ presid. grupos de trabajo

Grupo de Trabajo I
Sistema de Referencia
Presidente V. Mackern

(Argentina)

Centros de datos
1 regional
9 nacionales

Centros de
combinacién
DGFI (Alemania)
IBGE (Brasil)

Centro de analisis
ionosférico
UNLP (Argentina)

Status 2011-05-06

Grupo de Trabajo II
Ambito Nacional
Presidente W. Martinez

Grupo de Trabajo III

Datum Vertical
Presidente R. Luz

(Colombia) (Brasil)
Centros de calculo Centros de Centros de
CEPGE (Ecuat!or) datos analisis
CIMA (Argentina) || DGFI & IBGE DGFI & IBGE

DGFI (Alemania)
IBGE (Brasil)
IGAC (Colombia)
IGN-Ar (Argentina)
INEGI (Mexico)
LUZ (Venezuela)
SGM (Uruguay)

Organizational issues

SIRGAS is:

« A component of the International
Association of Geodesy (to get
scientific guidance)

« A Working Group of the Pan
American Institute for Geography
and History (to get close contact
with the Pan American countries
and their present necessities in
geo-referring spatial data)

« possible thanks to the collaboration
and joint work of more than 50
Latin American Institutions!

SIRGAS: Basis for Geosciences, Geodata, and Navigation in Latin America

Latin American Geospatial Forum. 17-19 August, 2011, Rio de Janeiro, Brazil
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 Navigation and positioning activities based on GNSS are related to the
reference frame in which the satellite orbits are computed. This reference
frame is the ITRF (International Terrestrial Reference Frame) and SIRGAS is
the regional densification of the ITRF in Latin America and the Caribbean.

« Consequently, SIRGAS is the backbone for all projects based on the
generation and use of geo-referenced data in a national as well in an
international level.

« Besides to provide the reference coordinates for the development of practical
applications such as engineering projects, digital administration of
geographical data, geospatial data infrastructures, etc., SIRGAS is also the
platform for a wide range of scientific applications such as the monitoring of
Earth's crust deformations, vertical movements, sea level variations,
atmospheric studies, etc.

SIRGAS: Basis for Geosciences, Geodata, and Navigation in Latin America
Latin American Geospatial Forum. 17-19 August, 2011, Rio de Janeiro, Brazil ]_7
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Horme

ciReas 2011 Geocentric Reference System
"eeuela SIRGAS for the Americas

Cyeryiew

Definition

Realizations
SIRGAS-COM Metwark
Hational densifications
welocity model

vertical reference system
Y ——— SIRGAS Meeting 2011
Docurnentation The SIRGAS Meeting 2011 will take place in Heredia, Costa Rica, from & to 10 August, 2011.

Meetings In this opportunity, the SIRGAS meeting is hosted by the Escuela de Topografia, Catastro y
Geodesia of the Universidad Macional (ETCG-UMNA)... [more]
SIRGAS 15 years

Sitios de interés

About the web page Third SIRGAS School on Reference Systems
Sitemap
A new version of the SIRGAS School on Reference Systems will take place during August 3 -5,
Contact 2011, in Heredia, Costa Rica, with the logistical support of the Escuela de Topografia, Catastro
Terms of use ¥ Geodesia of the Universidad Nacional (ETCG-UMA) and the sponsorship of the International
Arrnciatinn afF Coandacn FTACY -nAd e Man Amasican Toncbibobn of Caanaeanhn an A ickaen
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