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EDSIRGAS SIRGAS means...

N
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Geodesy:
As the science of accurately measure and understand three L
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).

The science for measuring changes in the Earth P,
System. g ’T‘E' y

Altimetry / bk
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SIRGAS provides the core data for the Americas Geospatial Data Infrastructure (Mackern, 2010)
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Geodetic infrastructure and
observing systems:

As the set of human and
technical resources
devoted to the long-term
definition, maintenance and
modernization of a
multipurpose continental
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.

SIRGAS means...

“Global patterns of tectonic deformation
« Global patterns of all types of height changes

« Deformation due to the mass transfer between
solid Earth, atmosphere, and hydrosphere
including ice;

« Quantification of angular momentum exchange
and mass transfer”

(Drewes, 2005)
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EEDSIRGAS 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
mm/year-level accuracy. (Brunini, 2005)
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EDSIRGAS SIRGAS means...
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40 GIRGAS . S5TEMA DE REFERENCIA GEOCENTRICO PARA LAS AMERICAS

2 e « [Earth sciences. As the contribution of geodetic

SIRGAS and the earthquake of Febrvary 27, 2010 in Chile

- science and techniques to the family of Earth
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EDSIRGAS SIRGAS means...

N
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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
Census
Addresses
Structures
Parcels
Land Cover
Boundaries
Transportation
Hydrography ==
Elevation -
Orthoimagery
Geodesy
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http://www.techlines.ky.gov/

http://cast.uark.edu/home/research/geomatics.html
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o Established in1993

« Sponsored by the International
Association of Geodesy (IAG), Pan
American Institute of Geography and
History (PAIGH) and National
Geospatial-Intelligenece Agency
NGA (former DMA).

« At that time, efforts were made to
integrate national reference systems
in South America

 GNSS based positioning turned into
the primary tool for Geodesy and let
the definition of global geodetic
networks (ITRF).

[
|L
|

WWW.Sirgas.org



%
5%

SIRGAS Structure

PAIGH

Cartography Commission

IAG
Commission 1, Reference Frames

MNational representatives
(one per each
participating country)
1
Executive Committee .
National representatives G 5=
+ IAG (H. Drewes) & e, Py,
PAIGH (A. Coll)
NGA (5. Kenyon)

Steering Council
Chair: C. Brunini (Argentina)
Vice chair: L. Sanchez (Colombia)
+ chairs of working groups

Scientific Council

L
Working Group I

{Argentina)

Chair V. Mackern

I
1

1 Regional and
9 National
Data centres

Combination Centres

DGFI (Germany)
IBGE (Brazil)

. 1
Working Group II Working Group III
Reference System | Geocentric Datum  Vertical Datum
Chair W. Martinez Chair R. Luz
{Colombia) (Brazil)
1 r —
Processing centres

DGFI (Germany)
CIMA (Argentina)
IBGE (Brazil)
IGAC (Colombia)
SGM (Uruguay)
IGM-Ec (Ecuador)

LUZ (Venezuela)

Analysis centre for
the Ionosphere
UNLP (Argentina)

Experimental
INEGI (Mexico)

Data centres || Analysis cent !
DGFI & IBGE DGFI & IBG:T

Status 2010-01-02

IGN-Ar (Argentina)
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E)SIRGAS
SIRGAS as a reference system is defined
: SIRGAS-CON

identical with the International Terrestrial
Reference System (ITRS) Sl

+ SIRGAS as a reference frame is a regional
densification of the International Terrestrial

Reference Frame (ITRF)
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(a)

(@) The International Terrestrial Reference System (ITRS)
(b) The International Terrestrial Reference Frame (ITRF) visualized as a

distributed set of ground control stations (represented by red points)
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ECDSIRGAS Realizations

o

« SIRGAS 2000: The second
realization. Includes 184 GPS
stations and refers to ITRF
2000, epoch 2000.4

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

America.
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Realizations
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SIRGAS-CON: SIRGAS CONTINUOUSLY OPERATING
NETWORK.

It is composed by more than 200 permanently operating GNSS
sites, 48 of them from the global IGS network.

SIRGAS-CON coordinates are weekly computed by the
SIRGAS processing and combinations centers.

The final coordinates and velocities are provided by the IGS
Regional Network Associate Analysis Centre for SIRGAS (IGS-
RNAAC-SIR) at DGFI Deutsches Geodétisches
Forschungsinstitut,Munich, Germany).

Multi annual solutions give the kinematics of the network with
accuracies better than 1 mm in position and 1 mm/yr in
velocities.

The coordinates of the multi annual solutions refer to a
specified epoch, e.g. the solution SIRO9PO01 refers to IGS05,
epoch 2005.0.
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Processing

SIRGAS-WGI

SIRGAS-CON-C
(core network)

3 SIRGAS-CON-D
(densification sub-networks)

|
- -

(DGFI)

1 Regional Data Centre

1 Analysis Centre
(DGFI as IGS-RNAAC-SIR)

National Data Centres
(entities in charge of
national reference frames)

|
-

CIMA, IBGE, IGAC, IGM-Ec
SGM-Uy, LGFS-LUZ

| | 6 Local Processing Centres

2
(1 2IRGAS-CON
= TR0
W Core ne wark

® Norihar] densification -

T = Middla cenaificaticn

B Souiber) dermadication
o 1G5 siat on

0 Regiona statan

& Tide gaL ge

2 Combination Centres
(DGFI, IBGE)

Final solutions for the
SIRGAS-CON reference frame

IGS polyhedron and - Multi-annual solutions
multi-annual solutions {positions + velocities)

Loosely constrained <ﬂ L - Weekly station p-n:ilinns
weekly solutions for aligned to the ITRF

The goal is that each country processes
its own stations following the SIRGAS
processing guidelines, which are defined
in accordance with the IERS and IGS
standards and conventions (Sanchez,

2009)
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EDSIRGAS

Velocities

N\

SIR09P01 horizontal velocities

SIR09P01 vertical velocities

Velocity Model for South
America and the
Caribbean (VEM0S2009)
referred to the ITRF2005
(Drewes and Heidbach
2009).

The Position and Velocity

Solution SIR09P01 of the
IGS Regional Network Associate

Analysis Centre for SIRGAS
(IGS RNAAC SIR) Seemuller et

al.

Model VEMOS2009

referred to ITRF2005
(Drewes and Heidbach 2009)
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Time series
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Time series
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Time series
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Time series
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ELDSIRGAS National densifications

At present, SIRGAS is the reference
fame in 16 countries that have

implemented national networks with a ao 21"

growing number of 230 GNSS
continuous stations and 2800 passive
stations.

Strategy:

i) 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

iii) adoption of SIRGAS as official

frame in each country.
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“hsireas lonospheric Maps for SIRGAS

lonosphere over Central and South America
presents challenging problems for aeronomers.

3-4 H|

a-aur

-7 UT
11 - 1ZUT 12 - 130T 3-1uT

16 17 UT

« Since July 2006, SIRGAS operates an
lonospheric Analysis Center under the
responsibility of La Plata National University,
Argentina.

*  Hourly regional maps of vTEC are computed
and delivered to the community.

L
:.‘ \:._"',..-.-.-*1- g

1

* They have been used for:

— validation of the International Reference
lonosphere (IRI);

— improvement positioning with single-
frequency GNSS receivers;

— feasibility studies for a SBAS in the region
(supported by the International Civil

T . . 0 10 20 30 40 50 €0
Aviation Organization - ICAO). (reoi
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EDSIRGAS Capacity building

N

* SIRGAS is driving a powertul Primera Escuela SIRGAS en
capacity building process in the SISTEMAS DE REFERENCIA
Americas:

« Eight Analysis Centres were
installed during the last four years
in Latin American institutions.

« The “SIRGAS Schools in
Reference Systems”, intended to
provide the theoretical
background; and the “Training

Courses for Analysis Centers”, Segunda Escuela SIRGAS
intended to provide the practical en SISTEMAS DE REFERENCIA
skills. Noviembre 8 -c:?:.'ﬂ Ide ZdD:!.U, Lima, Perd.

= %7 0 B A&
Yy Y O 9L @ S P
* The next SIRGAS School will be 9 a ? ._ % o S b4 n

held from November 8 — 10 2010,
in Lima (Peru).
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Centact

Terms of uie

Geocentric Reference System
for the Americas

IAG Sub Commission 1.3b
Working group of the PAIGH Cartography Commission

SIRGAS 2010 General Meeting

Tha SIRGAS FO10 GCenaral Mesllng widl Like place o tha lrams of the 42 Mesting of the Directing Council of the Pan Amarican
Institule of Geography and History (PAFGH]), dunng November 11 asd 12, 2000, o Lima, Pem. [n (e opportundy, tha SIRGAS
maeting it hosted by the Instifido Geografico Nacienal of Peru (TGN}, [marg]

Second SIRGAS School on Reference Systems

Withan tha sctreties of the Workng Group [1 of SIRGAS (SIRGAS-WECIL Gescentric Datwm), 3 new wersian of Eha SIRGAS Schoal on
Reference Syilems will take plece fied Pigvamber i Lma, Paru. Thil Second Schaal a ageniared by the Pan American Inatitide of
Gaography snd Hislory [PAIGH ) and the Intermational Assockstion sl Geodesy (TAG). It @ onented to producers and users of
precss geodstic data in the SIBGAS member countries. [t central objective i to strangthen the fundamental cancepty sscasted
with the Gesdany of Ralerencs. Thea claded

# Geodebe reference rystems and framas

& Datarmerston of coordnetel baded oh Hebsl Nanganon Selts Systemi [GNSE)

= Ralatonbep batwasn the heghte ohtsned from GNSS posticnng and thoss dermad from geodet laveling
# SPRGAS: Geocentnc Reference System for tha Amencas

® Aydilahdty ard uie of tha SIRGAT products

Thank you, very much.
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