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SI]R@AS Sistema de Referencia Geocéntrico para Las Américas
“"’ (Geocentric Reference System for the Americas)

Objectives

1. Definition, realization, and
maintenance of a geocentric
reference system:

[X, Y, Z], [Vx, Vy, VZ]

2. Densification (adoption and
use) of the continental
reference frame in the Latin
American and Caribbean
Countries:

[(Pa }\']Local - [XI YI Z]SIRGAS

3. Definition and realization of
a unified vertical reference
system, supporting physical
and geometrical heights:

h = H+ N; (V,, Vi, Vi)
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1D
.‘gg SIRGAS Structure

Supporting entities
IAG (H. Drewes)
IPGH (A. Coll)
NGA (S. Kenyon)

National representatives
(one per each
participating country)

Executive Committee
2| National representatives [€
+ supporting entities

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

' Scientific Council |

Working Group I | Working Group II \Working Group III

Reference System Geocentric Datum
Chair T. Marino
(Costa Rica)

Chair S. Costa
(Brazil)

1 Regional and
9 National
Data centres

DGFI (Germany)
CIMA (Argentina)
IBGE (Brazil)
IGAC (Colombia)

Experimental
INEGI (Mexico)
IGMA (Argentina)

Combination Centres
DGFI (Germany)
IBGE (Brazil)

Analysis centre for
the Ionosphere
UNLP (Argentina)

Processing centres

Vertical Datum
Chair W. Martinez
(Colombia)

Analysis centre
DGFI

Data centres
DGFI & IBGE

Member countries

Argentina Guatemala
Bolivia Honduras
Brazil Mexico
Canada Nicaragua
Chile Panama
Colombia Paraguay
Costa Rica Peru
Ecuador Uruguay
El Salvador Venezuela

SIRGAS is the Sub-commission
1.3b (Regional Reference Frame
for South- and Central America)
of the Commission 1 (Reference
Frames) of the International
Association of Geodesy (IAG).

SIRGAS is also a Working Group
of the Cartographic
Commission of the Pan
American Institute of
Geography and History
(PAIGH).
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(%‘ SIRGAS Realization

Realizations of SIRGAS by means of campaigns
-30°
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SIRGAS is a regional densification

(continental network) of the global
ITRF (International Terrestrial Reference

Frame):
* by means of GPS campaigns:

1) SIRGAS95 (ITRF94, 1995.4)
(58 stations over South America)

2) SIRGAS2000 (ITRF2000, 2000.4)
(184 stations over North, Central,

and South America)

» by means of continuously operating

stations:
3) SIRGAS-CON
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(%‘ SIRGAS SIRGAS-CON

Realization of SIRGAS by means of
continuously operating GNSS stations
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Number of continuously operating GNSS
stations over 15 years of SIRGAS

Year IGS Regional Sum
Stations Stations
1993 5 0] 5
1994 7 0] 7
1995 10 0] 10
1996 15 0] 15
1997 15 6 21
1998 19 10 29
1999 24 14 38
2000 32 16 48
2001 35 17 52
2002 41 18 59
2003 47 19 66
2004 47 28 75
2005 48 55 103
2006 48 72 120
2007 48 128 176
present 53 139 192
GNSS S i irqs
Novemg::p:.lolﬂ-ulr.l:l, 2008. Berlin, Germany M
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SI]R@AS SIRGAS-CON: Processing strategy
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SIRGAS-CON comprises two

hierarchy levels: Sl
_ SIRGAS-CON-C 3 SIRGAS-CON-D
° sAt ;t(i)cl)‘re]snoe\/t(:l\’ul)_;lt(i r\]’VX:‘n il(’)icc:)a (core network) (densification sub-networks)
and the Caribbean ensuring ¥ Nationalgta Sanduen
high long-term stability of the | 1 Regional Data Centre (entities in charge of
reference frame; (DGFI) national reference frames)
e Densification networks 9 N
containina the national 1 Analysis Centre 3 Local Processing Centres
referencegstations. At present (DGFI as IGS-RNAAC-SIR) IBGE, IGG-CIMA, IGAC
there are three regional _ ¥ . _
densification networks, but it ‘ 2 Combination Centres
IS expected to have so many (DGFI, IBGE) J
national densification networks g
as SIRGAS countries; Official Combination Products: SNX, CRD, etc.j
. ) DGFIl as IGS-RNAAC-SIR
e Core network and densification ( )
networks are weekly Loosely cons_'.trained <£ N ‘ 5 -g::rsc:ir:;?:s fv;f‘;;lglications
c_ombined to generate the welzkslypi?ﬁzzps:or - Accumulated solutions
final SIRGAS products; (coordinates + velocities)

e SIRGAS-CON products are
available at www.sirgas.orqg
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S[IR@AS SIRGAS-CON: Multi-year solution DGFOSP01-SIR
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ITRF2005 (IGS05), 2004.4. Precision: = 2,2 mm (hor), £ 4,5 mm (up); £ 1 ... 2 mm/a (vel).
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These velocities are applied to translate station coordinates from the observation
epoch to the reference epoch of the different realizations (e.g. 1995.4, 2000.4, ..)._ ...
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(Drewes and Heidbach 2005)

RGAS Velocity Model for SIRGAS
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SI]R@AS Ionosphere Analysis based on SIRGAS-CON

N2

e Since July 2005, the SIRGAS Analysis
Centre for the Ionosphere LPIM REGIONAL IONOSPHERE DAY:280, YEAR: 2008
(Universidad Nacional de La Plata, 1y -2 : . a.sur.

Argentina), computes hourly maps of
vertical total electron content (VTEC) in
1°x 1° grids over South America.

e These maps are applied for:

1. validation of the International
Reference lonosphere (IRI);

2. Improvement of positioning with
single-frequency GPS receivers;

3. feasibility of computing ionospheric
corrections for a satellite based
augmentation system (SBAS) for
the region (supported by the
International Civil Aviation
Organization - ICAO).

e SIRGAS-UNLP vTEC maps in numerical
and graphical formats as well as in vTEC maps for
daily movies are available at October 6, 2008

WWW.SirgaS.OI‘g. _——
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SHR@AS National densifications of SIRGAS
‘-w/

Densifications of SIRGAS

The national reference frames are local by means of campaigns

densifications of the continental network -0 3 50 230,
(national networks by means of campaigns Wg T,
and continuously operating stations, COS). --J{“’?
Country SIRG_I-\_S/I'_I'RF N_o. Stations
Densification Pillars/COS
Argentina | SIRGAS95, 1995.4 139 / 22 ; 2
Bolivia SIRGAS95, 1995.4 125/ 8
Brazil SIRGAS2000, 2000.4 1903 / 56
Chile SIRGAS2000, 2002.0 269 / 13
Colombia | SIRGAS95, 1995.4 70 / 35
Costa Rica | ITRF2000, 2005.8 34/ 1 -20 -20
Ecuador SIRGAS95, 1995.4 135/ 4
F. Guiana | ITRF93, 1995.0 7/ 1
Mexico ITRF92, 1988.0 0/17
Panama ITRF2000, 2000.0 20/ 3
Peru SIRGAS95, 1995.4 47 / 1 . 0
Uruguay SIRGAS95, 1995.4 17/ 3
Venezuela SIRGAS95, 1995.4 156 / 4
SIRGAS is the official national reference system
in 13 of 18 member countries. '60_90 = =
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SI]R@AS Height systems in Latin America
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e Existing height systems in
Latin America are not

consistent, neither with each

other nor with the GNSS-
derived heights (in
combination with geoid
models), i.e. h # H + N;

e Reference levels (H = 0) are realized

by different mean sea levels and refer

to different epochs;

e Vertical networks have been processed

omitting Earth’s gravity field effects
and vertical crustal movements;

e High resolution (quasi)geoid models

are not accurate enough.
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.(%%\‘ SIRGAS Vertical Reference System for SIRGAS

NwvZ
e It shall support h = HN + £ (= H + N ) in a global frame with high accuracy
(> 109

e It comprises: a geometrical component [h(t), dh/dt] and a physical
component [HN(t), dHN/dt, {(t), d{/dt];

-90° -75° -60° -45°

e Geometrical component is achieved by
adopting and applying SIRGAS as reference
frame.

e Physical component requires (on-going
activities):

1. To refer all national vertical networks to

one and the same equipotential surface
(continental adjustment of first order
levelling lines in terms of geopotential

numbers); £

2. To reduce all physical heights to a

unified reference epoch (vertical
-30°

movements of mean sea level, of
reference tide gauges, of levelled
points);

-45°

3. Determination of a unified quasigeoid
model for the SIRGAS region.
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SI]R@AS Closing remarks
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The 7th United Nations Regional Cartographic Conference for the Americas
(New York, January 2001) recommended the adoption of SIRGAS as official
reference frame in all countries of the Americas.

In the 15 years of SIRGAS, the geo-data community and non-specialist users
gradually understand the necessity and convenience to take SIRGAS as
reference frame for their activities. Today SIRGAS is the basis for e.g. digital
cartography, geo information systems, spatial data infrastructures, navigation,
augmentation systems, geophysical exploration, engineering projects, etc.

SIRGAS is also the platform for a wide range of scientific applications such as
the monitoring of cortical deformations, vertical movements, sea level
variations, atmospheric studies, etc.

Besides providing a geodetic reference frame for Latin America and the
Caribbean, SIRGAS has been a crucial tool for capacity building in these
regions. Thanks to the knowledge transfer and training, today many Latin
American scientists are responsible and evolved in scientific projects and
analysis centres, which performance is at the same quality level of those from
“developed” countries.

In a global frame, SIRGAS represents one of the most successfully initiatives in
international (voluntary) cooperation.
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