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Introduction - SIRGAS

1993
1995
1997

2000

2001
2019

2020

Obijective: To establish a geocentric reference frame as ITRF densification in South America
First SIRGAS GPS campaign

— Geocentric Reference System for South America: SIRGAS95 [54 stations, ITRF94, 1995.4]

Second SIRGAS GPS campaign: SIRGAS95 network plus stations in Central and North America

UN Cartographic Conference for the Americas recommends to use SIRGAS for geo-referencing
matters the Americas

— Geocentric Reference System for the Americas: SIRGAS2000 [184 stations, ITRF2000, 2000.4]

International Workshop for the Establishment of the GGRF in Latin America recommends to extend
the SIRGAS objectives to establish a unified physical reference frame for gravimetry, geoid and
physical heights

To support the activities of the Working Group of the Geodetic Reference Framework for the Americas
(GRFA) of UN-GGIM-Americas

— Geodetic Reference System for the Americas
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Physical reference frame: Gravimetry L SIRGAS

Objective: To provide a modern reference standard for 20’
terrestrial gravimetry

10°
Goal: To establish a regional reference network of absolute

gravity stations (as a densification of the future
International Terrestrial Gravity Reference Frame — ITGRF)

On-going activities: ¢
— Quality evaluation of existing absolute gravity stations eges
- ldentification of regional gaps and establishment of - ° WP3T

new stations

Challenges:

— Deployment of continuous measuring gravimeters
(continuous monitoring of reference stations)

— Comparison/calibration of the different absolute
gravimeters used in the region

Absolute gravity
stations
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Physical reference frame: Geoid modelling SIRGAS

sirgas.ipgh.org

Objective: To increase the accuracy of existing regional
and national models and to promote the determination
of national geoid models where they are missing

Goal: To provide precise regional/national geoid models
to support GNSS/levelling applications with high
reliability
On-going activities:

— Comparison of existing national geoid models with

the regional one

Challenges:

— To solve regional gravity data gaps

— To identify sources of discrepancy between different
geoid models

— Quality assessment of geoid models ~100° -90° -80° -70° -60" -50° -40" -30°

-40 -20 0 20 40
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Physical reference frame: Physical heights % m SIRGAS

Objective: To provide a reference standard for the
precise determination of physical heights

Goal: To establish a regional densification of the
global International Height Reference Frame - IHRF i

On-going activities: -
— Determination of potential coordinates at the Latin
American IHRF stations

— Selection of stations for national IHRF ~20°
densifications
Challenges: a

— Evaluation of discrepancies between different
computation methods

— Quality assessment in the determination of
potential values

-120° -110° -100° -90° -80° -70° -60° -50° -40" -30°
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Geocentric Reference Frame: Reference Network . SIRGAS
« 493 stations (169 decommissioned) RS 2 : ; o
— 109 IGS stations o oo ° LT b
— 384 regional stations " &; O o o
o9 ? o
— All tracking GPS . 600
— 440 tracking GLO )
— 194 tracking GAL o o
— 151 tracking BDS . ;
" SIRGAS
.. Reference Network »
GPS
°  GPS+GLO
GPS+GLO+GAL ) )
GPS+GLO+GAL+BDS 2
o
0 Compiled with GMT, 2022-09-26/ IGS RNAAC SIRGAS, DGFI—TUF 0
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Geocentric Reference Frame: Analysis and products “. SIRGAS

sirgas.ipc

Is ™\ ' N\
[ SIRGAS-C core network ] [ SIRGAS-N national densifications ]
L J L J
i v * Analysis
e p ( )

IGS regional associate SIRGAS analysis centres

— Ten GNSS analysis centres

analysis centre for SIRGAS o r >lo
w | |n
DGFI-TUM - = o> > . .
\ J = = — Two GNSS combination centres
Weekly loosely Hourly station Hourly station Weekly loosely - One anaIySIS Centre for the NeUtraI
constrained station tropospheric Zenith tropospheric Zenith constrained station
position solutions Path Delays (ZPD) Path Delays (ZPD) position solutions Atm OSpheI‘e
|
v * Products

— Combined tropospheric Zenith
Path Delays (hourly sampling rate)

CIMA (hourly sampling rate)

Combination of individual ZPD estimates
SIRGAS analysis centre for the Neutral Atmosphere | ____. . _>[ Daily station SINEX TRO ]

Combination of individual station position solutions
SIRGAS combination centres e . . .
(ooritum] [ 1BGE | — Weekly station positions aligned to
l 1 the IGS reference frame
[ Weekly station posmons ] [ Weekly loosely constrained ] — CumU|ative SOIUtionS (Station
aligned to the IGS c.o.mbination (.f:]ll stations . . . . .
reference frame positions constrained to +1 m) Velocr“es’ t|me Senes’ post_se|sm|c
N7 v functions)
SIRGAS ibuti - i i i Veloci dels fi .
o e [ positons and velocfies) J—>[ ek |~ Velocity models VEMOS
- Station position time series
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Geocentric Reference Frame: Analysis and products o SIRGAS

5.0

north [mm] . -
« Weekly station position
25 repeatability in operational
SIRGAS analysis
0.0
5.0 east [mm] — |GS05:
. N/E: £2.8 mm, h: £6.0 mm
— 1GS08/IGb08:
50 N/E: £1.8 mm, h : 3.5 mm
height [mm]
— 1GS14/1Gb14.
4.5
N/E: £0.8 mm, h: £2.6 mm
0.0

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
IGS05 IGS08 IGb08 IGS14 IGb14
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Geocentric Reference Frame:

Reanalysis of the historical SIRGAS
GNSS data using a unified set of
newest standards and conventions
over the complete time span

Reprocessing of SIRGAS data from
January 2000 to December 2021

« 537 SIRGAS regional stations plus
128 IGS global stations (88 of them
belonging to the 1IGS14/IGb14
reference frame)

 1GS14/1Gb14 reference frame: IGS

and 1G2 products (satellite orbits and

clocks, EOPs) and phase centre
variation model

2.6 million daily RINEX files processed

Second SIRGAS reprocessing

SIRGAS
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gas.ipgh.org

Geocentric Reference Frame: Second SIRGAS reprocessing . SIRGA

Weekly station position repeatability in SIRGAS-Repro2 Weekly station position repeatability in SIRGAS operational

5.0
north [mm]

north [mm]

25
0.0
5.0
east [mm]
east [mm)]
25
0.0
9.0
) height [mm]
height [mm]
45
0 0.0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
IGS05 IGS08 IGb08 1GS14 IGb14
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Accuracy
— Positions at reference epoch: N/E: £0.8 mm, h : £1.4 mm
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— Velocities: N/E: £0.6 mm/year, h: £1.0 mm/year
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SIRGAS

Newest reference frame
solution

From Jan 2000 to April 2022
(update every 6 months)

SIRGAS-Repro2 in IGb14
(Jan 2000 — Dec 2021) +
operational SIRGAS solutions
in IGb14 (since Jan 2022)

587 stations with 1389
occupations

IGb14, 2015.0
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Present challenge: handling of co- and post-seismic effects

-120° -90° —60 -30° -120° -80° -60" -30°

R Sadl Bo

-30° i e -30°30°

(o]

-60° ' f -60-60"

Stations with post-seismic movements modelled

compilad with GMT compilad with GMT

-120° -90° -60° -30° -120° -90° -60" -30°
———— .
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Co-seismic displacements
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SIRGAS

SIRGAS2022

— 21% of the discontinuities
correspond to co-seismic
displacements

— 62 post-seismic functions
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Velocity model for SIRGAS: VEMOS (relative to South American plate)

1993.0 to 2002.0

— 20 mm/a
VEMOS2003

AN

Compiled with GMT

2000.0 to 2009.6

VEMOS2009

Compiled with GMT

-45°

-80°

Deutsches Geodatisches Forschungsinstitut (DGFI-TUM) | Technische Universitat Miinchen

-80°

-80° -70° -60°
- - =
\.\.\‘\- Lo -

\ St RS
eI e

2010.2 to 2015.2

Tféﬁﬁ‘”*dﬁhnddf B aem i ot A

NZ

AN

— 20 mm/a

Compiled with GMT

;/////;*-4
-30°

\‘\‘\\W\
,.:.;I\Y \\“,

R B o

'\\\\‘\\\\\\\

Sl S - -
-45°

-80°

SIRGAS

sirgas.ipgh.org

2014.0to 2017.1

-80°
#’\'/
e
LO y ;
N0 M,
0 o
-15° -15°
-30 ‘ -30°
| f\\‘:._ :
0\‘.\
‘/h BRI - - o ol
5\\\ TR
\r\\\ st el i
PARIESS M = s v v g
Ty TES o N =
[ AN R~~~ ~ww
Pt I -
| —=rw . .
-45° = ) -45°
TR S
AN [ BLpe . o
5 )
\ e maoa s s
\. s w e
Compiled with GMT T sC
-70° -60

-80°

13



Extern

Intern

Organisational infrastructure

é& UN-GGIM:Américas
'7 Geodetic Reference
(\' Framework for the Americas
(GRFA) Working Group

Directing Council

—  1AG

—  PAIGH e
— 22 member countries

—  Observers 6’
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Scientific council
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SIRGAS

sirgas.ipgh.org

Pan-American Institute for
Geography and History
Working group of the
Cartography Commission

Executive Committee
President (S. Costa, Brazil)
Vice-president (F. Arpe, Argentina)
Three working groups
— Geometric reference frame
(J. Tarrio, Chile)
— Physical reference frame
(G. Guaimaréaes, Brazil)
— National duties
(D. Gomez, USA)
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Recent training and capacity building . SIRGAS

sirgas.ipgh

Frequent on-line workshops, webinars Back to face-to-face...
— 61in 2020
— 41in 2021

Taller sobre Sistemas de Referencia
~ 10in 2022 —

del 7 al 11 de febrero de 2022
[ Hora UTC: 02:00

/02 Sistemas de coontenadas y sisemas e relerencia
Whtlﬁu«ﬂ.nﬁu‘-
Imﬁ—y-nili'-nm
10/02 arces d e ;

% UNIVERSIDAD DE Escuca de
"% 7 COSTARICA EIT Ingenieria Topografica

"/"f.,{’}

SISTEMAS DE ALTURAS Y GRAVEDAD

02 al 06 de Mayo de 2022 - 2:00 pm (UTC0),

WORKSHOP: Installation and Operation
of permanent GNSS stations.

Determinacnén de Marcos de Referencia Geodésicos Precisos mediante el
software aentlﬂco de pr(jc?sar;cl)ezgto GNSS GAMIT/ GLOB- K
- Julio =

Determination of precise geodetic reference frames
using the scientific software for GNSS processing
) GAMIT-GLOBK, Costa Rica, July 2022

El Taller serd dictado en idioma espafiol, y transmitido simultineamente por el canal de YouTube de

SIRGAS ‘gj : m
UNAVCO_ &2IBGE
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More details at

https://sirgas.ipgh.org/ SIRGAS 2022 Symposium
_ _ _ _ https://sirgas.ipgh.org/simposio/en/home-2/
Social Media : @SirgasAmericas Santiago de Chile, November 7 to 9, 2022
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