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Why SIRGAS in Latin America?

1. Why SIRGAS in Latin America?

Incompatibilities between classical reference systems
together an extensive use of GPS in Latin America were
evidents in the 90s.

Establishing a well-definined reference system in terms of
satellite techniques foundations and applications became a
requirement (also a challenge) for the regional
geo-community.

In 1993, the first effort to adopt a geocentric reference system
brought a new kind of integration and collaboration in Latin
America thanks to the SIRGAS Project.

UN recognized this successful project and recomended to all
contries in the region to adopt SIRGAS as reference system.

Nowdays, SIRGAS is the core geodetic infrastructure for 20
countries and it is based on GNSS.

SIRGAS
(Geocentric Reference System for the Americas)

It is the Sub-commission 1.3 (Regional
Reference Frames) of International
Association of Geodesy (IAG)

It is a Working Group of the Cartographic
| Commission of the Pan-American Institute
for Geography and History (PAIGH)

It provides the fundamental geospatial
infrastructure for the activities of the
Regional Committee of the United Nations on
Global Geospatial Information Management
for the Americas (UN-GGIM: Americas)




The SIRGAS reference frame

2. The SIRGAS reference frame
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* The SIRGAS reference system is identical to ITRS
(International Terrestrial Reference System) by
definition being geocentric and consistent at global
scale.

* To get access to ITRS its realization is available, i.e.
ITRF (International Terrestrial Reference Frame). In
this sense, its regional densification for Latin
America is provided by SIRGAS.

15°8 15'S

e At national and local levels, subsequents
densifications of the regional frame guarantee GNSS
aplications refered to SIRGAS.
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* SIRGAS counts with three realizations, in all cases 1st SIRGAS realization 2nd SIRGAS realization

. . . . SIRGAS95 SIRGAS2000
given by high-precision geodetic networks. (GPS passive network with 58 stations) (GPS passive network with 184 stations)



The SIRGAS reference frame
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* A continuously GNSS network is the third (and current) SIRGAS
realization:

— It is called SIRGAS-CON (SIRGAS Continuously Operating
Network).

It extends homogeneously from Mexico to Argentina and
includes IGS stations and national networks.

It comprises 420 stations tracking GPS, GLONASS, Galileo,
BeiDuo.

It is processed on a weekly basis by SIRGAS Analysis Centres
providing an up-to-date reference frame.

IGS/IGS+ STATION |
SIRGAS REGIONAL STA'I‘TION
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The SIRGAS reference frame

e About SIRGAS Analysis Centres:

SIRGAS
Working Group |
— DGFI-TUM™ (Germany) is the International |
GNSS Service Regional Network Associate \ Network Coordination H Chairmanship H Analysis Coordination |
Analysis Centre for SIRGAS (IGS RNAAC | | |
SIRGAS) since 1996. | | - I | I | I |
] Data Centres ’ ‘ Processing Centres ’ ’ Combination Centres ‘ Ionosprz:e;riﬁr/;nalysis Ne:;;e:;gitsmg:ﬁtt;:re |

— Nine Local Analysis Centres operate in
Latin America countries bein DGFI-TUM
. . . . g - Tm (Deutsches Geodatisches Forschungsinstitut — TUM) & £ i =

responsi bles for natlonal denS|flcat|0nS T;f wT — desde junio-1996 en condicién de IGS RNAAC SIR - Nwpry

IGM
(Instituto Geografico Militar)
— desde enero-2010

IBGE

. . . < ) EZIBGE (nstituto Brasileiro de Geografia e Estatistica) Ic:::iuo eografico Naciona
— The network processing is performed in a -" D desde agosto2008 : et enerogots
rigorous way applying currents standards IGAC INEGI
. * (Instituto Geografico Agustin Codazzi) nstituto Nacional de Estadistica y Geografia
and conventions from IERS* and 1GS. Only S D ae xoeio2008 O esde enaragots ey Geosral

GPS+GLONASS observations are treated.

Luz
(Universidad del Zulia)
— desde enero-2010

IGM
(Instituto Geografico Militar)
— desde enero-2013

— Two Combination Centres combine
(adjusts) individual solutions defining the . ——

-/ A SGM
frame every week. —

(Servicio Geografico Militar)
— desde enero-2010

UNA
(Universidad Nacional)

UNIVERSIDAD
NACIONAL — desde enero-2013
COSTA RI1ICA

*Deutsches Geodatisches Forschungsinstitut der Technischen Universitdat Miinchen, http://www.dgfi.tum.de
*International Earth Rotation and Reference Systems Service, http://www.iers.org
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Each station is processed by three Analysis Centres

according to SIRGAS-WGI distribution plan. e A an | . i|| 3@&3_
| NETWoRk .| NETWoRK
Only 1GS RNAAC SIRGAS process the so-called =t .m.:lng'erfvs"?'ﬁfi?eﬁgis ‘ j S _,_'.
SIRGAS-CON C network. ‘ 3 ‘ ..-'|
Local Analysis Centers generates loosely-constrained ° Y
solutions for SIRGAS-CON N networks. ' e I 1 Ll
The combination of every solution is the contribution “ “ || B “::.-' %
for IGS global polyhedron. ——— i | 1
l', ~~~~~ + r || / ~ . )’:
After alligning the individual solutions to the "; B | ; |
reference frame, station positions are estimated for "\ .: R mJT A
every week with ."'. - J;" S B T
accuracy — i 1mm for horizontal positions ””‘“”mmj&w el iﬂ‘ﬁ—“*wf "“‘HEZ
+ 3mm for vertical positions SIRGAS-CON C SIRGAS-CON N
(Core network) (National networks)

WWW.Sirgas.org
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3. Benefits of SIRGAS-CON

SIRGAS-CON

y

A\ 4

Provides

—an estable and accurate
geodetic reference frame,

— accesibility at regional, national
and local levels,

— consistency with GNSS orbits.

Supports

— management for geospatial
adquisition and treatment,

— referencing for geodata of Latin
American countries (differents
realizations/epochs),

— worldwide compatibility (all
turn around ITRF).

Contributes

— detection and modelling of Global
Change,

— the improvement of the reference
frame itself,

— with the GGRF (Global Geodetic
Reference Frame) implementation
according to UN resolutions.

—)

Coordinates estimated (loosely-constrained and aligned to ITRF) within the processing

of SIRGAS-CON are key products at weekly and muti-annual basis




Benefits of SIRGAS-CON

* Weekly determination is strongly necessary in the region:

NORTH COMPONENT {cm] Station CONZ IGS-RNAAC-SIRGAS : DGFI-

— Secular, seasonal, and 0
esporadic events =
degrade frame accuracy.
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EAST COMPONENT [cm)]

— GNSS is sensitive to this =

events. °
-125
— Response and evolution >
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of the frame must be
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considered.
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Benefits of SIRGAS-CON

* SIRGAS-CON multi-annual determination come from weekly

solutions:

— It realizes the long-term SIRGAS reference frame.

— Its kinematic can be monitored.

— Velocities are provided to extrapolate coordinates in time.

— Deformations due to seismic and seasonal effects on
reference frame are under study.

UP COMPONENT [cm]

20 mm!
SIR17PO1

o comphed W AT

(Sanchez, 2017)

-40

BRAZOOBRA (Brasilia, Brazil)
2 | | ! » ! !
A - :‘.‘ -, ‘ .
12, A A% K ¥ A& 9. x| A £ Al
ol Baf b f At M S L AN AN a
W Y W RE N T T W AT T N (TS
. Fy v - ek & -
2 [ o | | ‘0 ?‘. " ;0 ae
4 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

WWW.Sirgas.org

Latest multi-anual solution:

!

SIR17P01

Latest velocity model:

!

VEMOS2017

N

= 20 mm/a observed
= 20 mm/a predicted

with QMY
— )

(Drewes y Sanchez, 2017)
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4. Applications of SIRGAS as reference frame

— Remark: every country in the
SIRGAS region realices the

LPIM REGIONAL IONOSPHERE FOR DAY 079, 2013 - 14:00 UT

-50°

reference frame (by GPS/GNSS) at
certain epoch.

In practice, how the SIRGAS
reference frame is implemented?

* Scientific applications:

30"

Mantenance of the reference frame.
lonospheric studies.
Neutral atmosphere studies.

Redefinition of the vertical reference
frame, it is SIRGAS-WGIII (Vertical
Datum) responsability.

N

| T

-80°
TECU

=707 -60° -50° -40°
g 10 20 30 40 50 60 70 80

http://cplat.fcaglp.unlp.edu.ar

40

Chile
Punta Arenas

0.44 .
MARAOOVEN (Maracaibo, Venezuela)
0.40 . A . a4 i‘ s
T L a4 - I ey
0.36 e "%
0.32
—
E 028
0 o24 ]
o =
0.20 4
0.16
to 0.z
0.08
0.04 T T T T T T T T T 1
. Jul JLn Jul JLn Jul .JLn Jul JL.n Jul .JLn Jul .JLm Jul leln Jul JLn Jul JLn Jul
-10 2000 2001 2002 2003 2004 20035 2008 2007 2008 2009
Fecha .
(Cioce, 2018)
20"
Boliva
Ecuador
. {Anca.+Ch\Ie} +75+5
gentina Chile*50£24 O oL Gusira
Uruguay 665 Antofagasta ! | A s
Venezuela +57+8 T +40%25 i b
+5215 Chile Chile L
Brazii T Puerto Montt  Valparaiso Peru Colombia o
w E.;.:Za +30%18  +29%18 : P +44% 3
i
+5815 —’7 “V
L =
3418 W, = 62 636 853.4 m?s?
Chil
Brazil TalcahL:aano 4
Santana A7 29 (Sdnchez et al., 2017)



Applications of SIRGAS as reference frame

* Practical applications:

— Positioning for surveying, geomatics,
engineering, navigation and more...

— Developments in Real Time GNSS

(network solution mode). cUgy
UYB\
— SIRGAS-WGII (National Level) is in charge. ~

Ry GG
“/“ - GSM/DMA
?’ \ . uYep O

é o QLA d
I——- / - ’ 3 : QiyLp
NTRIP 0 Pata’SIOINOAA, U;S: Navy, NGA, GEBCO
; uymo OV : i et DM 23
\ CLIENT . . ab US Dept of State Geographer:

i | _ Image Landsat [ Copernicus
JU\
AR

NTRIP SOURCE fmp SERVER U\ REGNA-ROU
NTRIPEASTER /‘- \ Red Geodésica Nacional Activa de la Republica Oriental del Uruguay
v

(Bricefio et al., 2009) www.sgm.gub.uy



Closing remarks

5. Closing remarks

SIRGAS is the infrastructure for supporting any scientific and technical application based on GNSS technique in Latin
America.

The SIRGAS Continuously Operating Network (SIRGAS-CON)

— offers the highest (geodetic) precision in the region.
— guarantees consistency for any geo-database (since its adquisition to final product generation).
— establishes and recommend guidelines for geodesy developments in members countries.

Beyond scientific/technical scopes, SIRGAS is also an example of successful international cooperation.

Some challenge:

— reinforcement of SIRGAS-CON.
— incorporation of other GNSS (Galileo, BeiDou...) to SIRGAS-CON.
— approaching of SIRGAS to other Space Geodesy techniques.
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SIRGAS

* Visit our web page:
| Home
. News
WWWw. SI rga s e O rg Crganization
SIRGAS reference system

SIRGAS realizations
* Our next sSymposiumsircascon network

will be in SIRGAS velocity model
SIRGAS lonospheric maps

SIRGAS-RT

Aguas Calientes, Mexico

(november-2018)

Publications

Sistema de Referencia Geoceéntrico para las Américas (SIRGAS)

SIRGAS: Geocentric Reference System for the Americas

SIRGAS is the Geocentric Reference System for the Americas. Ifs definition corresponds to the International Terrestrial
Reference System (ITRS) [ and it is realized by a regional densification of the International Terrestrial Reference Frame
(ITRF) I in Latin America. Besides the geometrical reference system, SIRGAS includes the definition and realization of a
vertical reference system, based on ellipsoidal heights as geometrical component and geopotential numbers (referred to a
global conventional Wy value) as physical component.

SIRGAS was created in 1993 during the International Conference for the Definition of a South American Geocentric Reference
System held in Asuncion, Paraguay. This conference was promoted and supported by the International Association of
Geodesy (IAG) 7, the Pan-American Institute for Geography and History (PAIGH) 7, and the US National Imagery and
Mapping Agency (NIMA), today National Geospatial-Intelligence Agency (NGA). The original acronym of SIRGAS
(Geocentric Reference System for South America) was changed in 2001 to Geocentric Reference System for the Americas,
since the SIRGAS2000 GPS campaign was extended to North- and Central America, and the United Nations Organization,
through its 7% Cartographic Conference for The Americas (Mew York, January 22 — 27, 2001), recommend to adopt SIRGAS

as official reference system in all American countries.



Thank you very much!

/' (specially to the Workshop organizers)
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