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(& swns DEFINITION

SIRGAS stands for Geocentric Reference System for the Americas
IAG Sub Commission 1.3b
Working Group of the PAIGH Cartography Commission
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 SIRGAS as a reference P
system is defined identical i
with the International
Terrestrial Reference
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System (ITRS) N
equatol
e S|IRGAS as a reference frame v .
is a regional densification of @ X : (b)
the International Terrestrial _ .
(@) The International Terrestrial Reference System (ITRS)
reference Frame (|TRF) (b) The International Terrestrial Reference Frame (ITRF) visualized as a distributed set of

ground control stations (represented by red points)

http://www.kartografie.nl
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THE BEGINNIG

SIRGAS was created during the
International’Conference for.the
Definition of a.South American:
Geocentric Datum, held from O\;tober 4
to 7, 1993, in Asunci{én, Paraguay\.\

The Conference wa.‘s attended '
delegations from the most of the of

South American Ws

The development of SIRGAS “Project”
comprised the activities needed to the
adoption on the continent of a reference
network of accuracy compatible with the
techniques of satellite positioning,
especially those associated with the
Global Positioning System (GPS).

|

International Conference for the
Definition of a South American Geocentric Datum
October 4 - 7, 1993. Asuncion, Paraguay
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@mn_ﬁ THE FIRST CAMPAIGN: 1995

www.sirgas.org
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THE SECOND CAMPAIGN: 2000

www.sirgas.org
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SIRGAS CON NETWORK (1/2)

After 2000, SIRGAS begun its realization by a network of continuously operating GNSS
stations with precisely known positions (referred to an specific reference epoch) and their
changes with time (station velocities). This SIRGAS Continuously Operating Network
(SIRGAS-CON) is currently composed by about 250 permanently operating GNSS sites, 48
of them belonging to the global IGS network.
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(& s SIRGAS CON NETWORK (2/2)
SlRGAS-CON
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www.sirgas.org

% CHANGES IN DATA ANALYSIS

SIRGAS-WGI
SIRGAS-CON SIRGAS-CON-C 3 SIRGAS-CON-D
NETWORK (core network) (densification sub-networks)
4L J L
, ; 1 National Data Centres
1 DATA CENTRE [ REQIOH?A;?;E Centre (entities in charge of
(DGFI as IGS-RNAAC- national reference frames)
SIR) L JL
& F . | 8 Local Processing
1 Analysis Centre Centres
1 ANALYSIS CENTRE (DGFl as IGS-RNAAC-SIR) | | cEPGE, CIMA, CPAGS-LUZ, IBGE,
(DGFI a5 1GS-RNAAC. t | | IGAC, IGN-Ar, INEGI, SGM-Uy
SIR) <4 & g
' 2 Combination Centres
DGFI, IBGE
Weekly loosely QJ b . . ( ) .
trained Weekly coordinates JL
constraine adjusted to ITRF . - — ~
solutions for Multiannual Final solutions for the
coml?matlon (1GS solutionsi(positions | SIRGAS-CON reference frame )
multiannual + velocities)
solutions) Loosely constrained 4’5 Er _ | -Weekly station positions
weekly solutions for ~, | aligned to the ITRF
IGS polyhedron and - Multi-year solutions
2007 multi-year solutions (positions + velocities)

2011
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STRUCTURAL EVOLUTION

www.sirgas.org

IAG I IPGH I DMA
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Frojeto SIRGAS BUREAU
COMITE IBGE
‘ Conselho Cientifico I—

Grupo de Trabalho | Grupo de Trabalho Il
Sistema de Referéncia Datum Geocéntrico

1993 - 1997

COMITE EJECUTIVO

( conseso irecTivo | —| — [constso cientiFico|

l l

{ Grupo de Trabajo Il ’

Grupo de Trabajo Il

Grupo de Trabajo |
Datum Geocéntrico

Sistema de Refe renciaJ

==l

Datum Vertical

PAIGH

Cartography Commission

IAG
Commission 1, Reference Frames

Centros de
Centros de datos Procesamiento Centros de datos p Cen“os.dﬁt
DGFI, IBGE DGFI DGFI, IBGE 'DGF1, 1BGE
Exp. UNLP, IBGE, IGAC .

1997 -2011

National representatives
(one per each member country)

Directing Council
National representatives

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

Executive Committee _I

Chair: C. Brunini (Argentina)
Vice chair: L. Sanchez (Colombia)

Scientific Council

+ chairs of working groups

Working Group I = Working Group II Working Group III

Reference System

Chair V. Mackern
(Argentina)

1 Regional and
9 National
Data centres

Combination Centres
DGFI (Germany)
IBGE (Brazil)

Analysis centre for
the Ionosphere
UNLP (Argentina)

National level Vertical Datum

Chair W. Martinez Chair R. Luz
(Colombia) (Brazil)

PE:;?:I{“ES:: c:::'rais Data centres A Analysis centres
u r
CIMA (Argentina) || DGFI & IBGE || DGFI & IBGE

DGFI (Germany)

IBGE (Brazil)

IGAC (Colombia)
IGN-Ar (Argentina)

INEGI (Mexico)

LUZ (Venezuela)

SGM (Uruguay)

2011...
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(& swns PROCESSING

9 processing centres 2 combination centres
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CEPGE-Ec CIMA-Ar CPAGS-Ve IBGE-Br DGFI-De

=2IBGE

IBGE-Br IGAC-Co SGM-Uy centres
= 2 independent combinations

=  Weekly coordinates:
o =%1,7 mmin N-E
oc=%x3,7mminh

= Each station is processed by 3

IGN-Ar INEGI-Mx

Officially since 2011-01-01
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(& swns SIRGAS MEMBERS: 2011

International
Association of
Geodesy (IAG)

Pan American
Institute of
Geography and
Histrory (PAIGH)

United Nations International Meeting on the Applications of Global Navigation Satellite Systems, 13 December 2011, Vienna, Austria

Argentina
Bolivia
Brazil
Canada
Chile
Colombia
Costa Rica
Ecuador

El Salvador
Guatemala
Guyana
Honduras
Mexico
Nicaragua
Panama
Paraguay
Peru
Uruguay
Venezuela
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SIR_GAS

SIRGAS VERTICAL DATUM (1/2)

The new SIRGAS vertical reference system
is based on a geometrical component that
corresponds to ellipsoidal heights referred
to the SIRGAS datum, and a physical
component that is given in terms of
geopotential quantities (W, as a reference
level and geopotential numbers as primary
coordinates). Its realization should:

i) Refer to a unified global reference level
W,,

ii) Be given by proper physical heights
(derived from spirit levelling in combination
with gravity reductions), and

iii) Be associated to a specific reference
epoch, i.e. it should consider the coordinate
and referential changes with time.

The respective reference surface (geoid or
quasigeoid) shall be determined in a
common analysis over the whole continent.

United Nations International Meeting on the Applications of Global Navigation Satellite Systems, 13 Déggémber zoi?f: Vienna, ﬂ'fstna
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% SIRGAS VERTICAL DATUM (2/2)
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At:
-Reference tide gauges

Combined analysis of tidal
- Areas around the tide gauges records, satellite altimetry

- SIRGAS reference stations and GNSS positioning in

- International connection points order to unify the local
vertical reference systems
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% ATMOSPHERIC RESEARCH

www.sirgas.org

Evolution of the ionospheric model:

e 3-D representation of TEC and 4D of EC.
Applications for the projects:

e Augmentation Solution for the Caribbean,
Central and South America (SACCSA) for
ICAO.

e Low lonosphere Sensor network;

e International Reference lonosphere.

A, -,

SEP /fHSA
"ﬂrﬁ " ! a
@ Al g, T

F2: TP~ T 1 A . = PR K TR

“Contribution to the Study of the Global Climatic Change and the Meteorological

Prediction and the Space Weather: Argentina, Brazil, Colombia, Ecuador, Mexico,
Venezuela and Uruguay under the guidance of Virginia Mackern (approved PAIGH
in 2010);

United Nations International Meeting on the Applications of Global Navigation Satellite Systems, 13 December 2011, Vienna, Austria
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(& swns REAL TIME

e Increasing number of stations that
generate observations and
corrections in real Time:
installation of new casters and
sharing of experiences that —

demonstrate the potential of the =l
method, specially in Brazil, — s,
Uruguay, Argentina and . g
Venezuela. il
B ) M|

e At the beginning of 2011, the
project “Evaluation of potential
applications of NTRIP in SIRGAS” ‘

i

f

was presented to PAIGH with the e

participation of Uruguay,
Argentina and Venezuela.

United Nations International Meeting on the Applications of Global Navigation Satellite Systems, 13 December 2011, Vienna, Austria



NEW SIRGAS GLONASS AND MoNolLin

SIRGAS Resolution 03, August 10,
2011:

°To establish the project SIRGAS-
GLONASS ascribed to the WGI.

*To study the appropriate processing
strategies for obtaining the best
possible accuracies based on
GLONASS positioning as a tool for the
realization of the SIRGAS reference
frame and to define the feasibility of

its routine analysis in the same way as
GPS.

SIRGAS Resolution 04, August 10,
2011.:

*To establish the project SIRGAS-
MoNolin ascribed to the WGI and
WaGII.

*To define the most appropriate
strategy to include the non linear
movements of the reference stations
in the determination of their
coordinates and, in consequence, to
improve the kinematic representation
of the reference frames that they
integrate.

United Nations International Meeting on the Applications of Global Navigation Satellite Systems, 13 December 2011, Vienna, Austria

17



SIR_GAS

e Specialized courses for the
establishment of the SIRGAS analysis
centres

- Instituto Geografico Militar de

Ecuador, December 2008 and February

2011.CEPGE-IGM

- Servicio Geografico Militar del
Uruguay, March 2009

e SIRGAS Schools on Reference Systems

- First: Bogota, July 2009, IGAC, 120
participants, 12 countries.

- Second: Lima, November 2010, IGN,
122 participants, 13 countries.

- Third: Heredia, August 2011, ETCG,
116 participants, 18 countries

CAPACITY BUILDING

en SISTEMAS DE REFERENCIA
RO Va2 0 60

f.;,w Tercera Escuela SIRGAS en
QSTEMAS DE REFERENCIA

St

a8

Primera Escuela SIRGAS en
SISTEMAS DE REFERENCIA

Segunda Escuela SIRGAS

Noviembre 8 - 10 de 2010, Lima, Per.

Con el apoyo de:

to3-5 2011 Heredla Costa Rica.

\C’

SIRGAS Chapter in Advanced Course
of Satellite Positioning: AECID

Universidad Politécnica de Madrid,
November 2009

Montevideo , May 2010

Universidad Politécnica de Madrid,
November 2010

United Nations International Meeting on the Applications of Global Navigation Satellite Systems, 13 December 2011, Vienna, Austria
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(& swns SIRGAS MEANS GEODESY

As the science of accurately measure and understand three
fundamental properties of Earth: its geometric shape, its O
orientation in space, and its gravity field; and the changes
of these properties with time (Precise Geodetic

Infrastructure: National Requirements for a Shared .
Resource).

The science for measuring changes in the Earth System.

SLR

Altimetry '

"-&://geodesy.hartrao.ac.za/

SIRGAS provides the core data for the Americas Geospatial Data Infrastructure (Mackern, 2010)

United Nations International Meeting on the Applications of Global Navigation Satellite Systems, 13 December 2011, Vienna, Austria



% SIRGAS MEANS INFRASTRUCTURE

Geodetic infrastructure and e “Global patterns of tectonic deformation
observing systems: e Global patterns of all types of height changes

e Deformation due to the mass transfer between
As the set of human and solid Earth, atmosphere, and hydrosphere
technical resources including ice;
devoted to the long-term » Quantification of angular momentum exchange
definition, maintenance and mass transfer”

and modernization of a

(Drewes, 2005)
multipurpose continental

network, which is a GG?AS s o

regional densification < g loksolar gravtational ties
(realization) of the global i B o D0
International Terrestrial = P SABAUSE |17, wolcanoes
Reference Frame (ITRF). A = Y

Systems can be set as
components of the
Infrastructure, oriented to
the monitoring and study
of different phenomena / - : X
occurring in Earth System. it § | T SO RG \\\

/ ey \ )
almospheric N~ S ocean loading
ressure melting of ice
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http://ggos.gfz-potsdam.de/ http://www.agu.org/
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www.sirgas.org

SIRGAS MEANS EARTH SCIENCE

SISTEMA DE REFERENCIA GEOCENTRICO PARA LAS AMERICAS

e e Earth sciences. As the contribution of geodetic

SIRGAS and the earthquake of February 27, 2010 in Chile

it science and techniques to the family of Earth

Deutsches Sonddtiaches Forschungsinsatitu

DEF)

{1
Manick, March 17ck, 2040,

Om 27 Febraary 2010, at _. E
06:34 UTC (03:34 local dme) sl ™ o n®
an earthquzke (magnitude

.B) shook the western part af . mn
Chile. The epicentre was . P

lecated at  35.B46°%  and ¥
TZT19W In a depth of about e

35 km. In order to estimate
the impact of this earthquake L it

in the SIRGAS Reference

Frame, daily station positions

between February 21 and | 'y
March &, 2010 were computed
for  selected  comtinuously
operating  SIRGAS  sations.

This processing  includes *un

G505 swmtions lomted in (T e K 3
Furope, North America, Africa, ol sonan 'd
and Antarctica as reference = a1 - - w E
paints (Fig. 1). Fig L NES05 eference stathars appibed fisr the datiues resiteation.

The largest displacements ocourred between kibitudes 30°5 to 40°8 from the Pacific to the
coast (Fig. 2], Results show that the station CONZ (Concepckin, Chile] Initally moved (on 27-0
2,9 m in the south-west direction. In the week fallowing the first earthquake, additional pos
mavements of more than 10 cm were detected. Strong vertical displacements are alsw kdes
Concepeién, Santiago, Valparaizo and the Province of Mendoza in Argentina (Fig 3). Sations |
the west of the Andes moved down, stations located in the east moved up. More details are ava

In summary, 23 SIRGAS-CON reference stations moved more than 1.5 cm (Table 1): ANTC
Chile), AZUL [Azul, Argentina), BCAR (Balcarce, Argentina), CFAG ([Caucets, Argentina
(Concepcién, Chile), CSLO (Compleje Astrontmico Bl Leancita, Argentina), 16M1 (Buem
Argentina), LHCL [Libuel Calel, Argentina), LPGS (La Plata, Argentina), MADL [Neuguen, Ar
MZAS (3an Rafael, Argentina), MEAC (Mendoaa, Argentina), MZAE (Santa Ros, Mendoam, Ar
RWSN {Rawsan, Argentina), SANT [Santiagn, Chile), SL01 (La Punta, Argentina), SRLP [Sankx
Pamga, Argentina), UCOR (C6rdabe, Argentina), UNRD (Rosaric, Argentina). UNS] (S
Argentina), UYMO [Mantevideo, Uruguay), VALP (Valparaiso, Chile], VBCA (Bzhia Blanca, Ar
The correspanding Hme series are enclosed.

These computations were carried out by the SIRGAS Analysis Centre at DGFI (Dewtsches Geo
Forschungsinstituc] and are based on the observation data provided by the 1G5 (Internation
Service, www.lgs.org] and the Latin Amerimn Operation Centres and Mational Data
contributing to the condnuously cperating network SIRGAS-CON (wwwslrgesorg). Wi

acknawledge this support.

. sciences by sharing data, providing services and
I generating information that combined with
those provided by different sources lead to a
better comprehension of Earth.

SISTEMA DE REFERENCIA GEOCENTRICO PARA LAS AMERICAS A5 . SiTEMA DE REFERENCIA GEDCENTRIC PARA LAS AMERICAS

MBSO

SIRGAS and the earthquake of April 4, 2010

in Baja California, Mexico
L Sdnches W Sevmiiier, B Drewer
Deubicher SecdMbiche Forschungatestiut [DGFT
Manich, May 5, 2010,

On April 04th, 2010, at 22:40 UTC
{03:40 pm local time) an earthquake
[magnitude 7.2) shook the north-
western  part  of Mexico, The
epicentre was located at 32120°N
and 115303°W In a depth of about
10 km. In order to estimate the
impact of this earthquake In the
R Ty M:'ml SIRGAS Reference Frame, daily
; ween eanh, station positions between  March
oAby VR gosonhew’ . st and April Tth 2010 were
- " N - - - p ., - - - computed for selecied continuously
Flg. 2. Hurfunts dsplacerests et tmated in che wevd ofter the surthquake of 201 0-02-27 in Chife operating SIGAS stations. Since the
earthquake ocrurred in the NW

L limit of the geowraphical region

v — hom

o o ¥ 1 covered by SIRGAS, this processing
L included 13 additional IG5 stations
Mt | located in Narth America. Results
ey | shaw 2 displacement of 23 om in the
| SE direction of the reference station
e | MEX| [Mexicali]. - .
:“,"Mq | The other SIRGAS stations located in the reglon present position changes less than 4 mm.
| Unfortunately, the station CIC1 [Ensenadal, the nearest to the earthquake zone after MEX], is out
5y af eperation and therefore, it has not been possible to estimate, if It is affected by the
Auma | earthquake.
| These computztions were carried cut by the SIRGAS Analysis Cemtre at DGFI (Deutsches
| Geoddtisches Forschungsiestitnt] and are based on the observation data provided by the IGS
[International GN3S Service, www.igs org) and the Institate Nacienal de Estadistica y Geograffa -
| INEGI- of México [www.ineglanh my], which contributes to the continuously operating netwark

SIRGAS-CON (www.sirgas.org) through the Red Geodésica Naciomal Activa (RGNA). We deeply
Vartical dspacamers in e acknowledge this support.

waak aftar e earibunke of
sem 30IBA2-2T in Chile

20400227 In Chite.
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SIRGAS MEANS: SOCIAL BENEFITS

e 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 Na
Census
Addresses
Structures
Parcels

Land Cover
Boundaries
Transportation
Hydrography
Elevation
Orthoimagery
Geodesy

Mathematics
and Logic
Geomatics

http://www.techlines.ky.gov/

http://cast.uark.edu/home/research/geomatics.html
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www.sirgas.org

Thank you very much.
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