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1. Introduction

(Sistema de Referencia Geocéntrico para las Américas)

SIRGAS

Working Group Il
(National Level)

Working Group | Working Group Il
(Reference System) (Vertical Datum)

l

Former Chairs

1993 a 2004:
— Melvin Hoyer (Venezuela)

2004 a 2007:
— Claudio Brunini (Argentina)

2007 a 2008:
— Sonia Alves Costa (Brasil)

2008 a 2015:
— M. Virginia Mackern (Argentina)

2015 a 2019:
— Victor Cioce (Venezuela)

It was created in 1993.

Main task: to establish in Latin America a geometric reference
frame consistent with the ITRF (International Terrestrial
Reference System).

First achievements: SIRGAS95 (ITRF94:1995.4) and
SIRGAS2000 (ITRF2000:2000.4).

Strategic objectives:
— To provide an accurate densification of the ITRF for Latin
America.
— To guarantee the continuous improvement of the frame
of reference.




2. The SIRGAS realizations

* The SIRGAS network grew up in a progresive way:

— Distribution and number of stations a Working Group

— Ocupation mode, from passive network to continuous one reorganization was done
— Type of observations, from GPS to GNSS

— Network purposes and products ‘
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3. The SIRGAS Working Group | (Reference System)

— desde junio-1996 en condicion de IGS RNAAC SIR

DGFI-TUM
Working Group | (WGI) responsabilities: — “-m (Deutsches Geodatisches Forschungsinstitut ~ TUM)

— Maintenance of the reference frame throught SIRGAS-CON. EBIBGE (muito brasiteiro de Geografa e Estatistica)

— Capacity building related to the reference system/frame. ~> desde agonio-2008

— Optimal exploitation of the SIRGAS-CON observational
infrastructure.

IGAC
(Instituto Geografico Agustin Codazzi)
— desde agosto-2008

SIRGAS
Working Group |

SGM
(Servicio Geografico Militar)
— desde enero-2010

| o o |
Network | ‘ ‘ Analysi o
etwor - : : - naiysis (Instituto Geografico Militar)
Coordination | Shainship ' | Coordination > desde enero-2010
I IGN
l ] (Instituto Geogréfico Nacional)
| ( N — desde enero-2011
“ lonospheric Analysis
J . J (Instituto Nacional de Estadistica y Geografia)
I P ~ — desde enero-2011
‘ Neutral Atmophere
Processing Centres | Analysis Centre IGM
~ o (Instituto Geogréfico Militar)
l ) — desde enero-2013
| .
Combination Centres ‘ 13 National Data Centres USACH
9 Processing Centres & (Universidad de Santiago de Chile)

. . — desde septiembre-2019
2 Combination Centres

2 Atmospheric Analysis Centres

\‘ CENTRO DE
17 \(PROCESAMIENTO Y ANALISIS
\{/ CELODESICO USC
SIDA 1

UNIVERSIDAD SANTIAGO



4. The SIRGAS-Continuously Operating Network: SIRGAS-CON

SIRGAS-CON

(SIRGAS-Continuously Operating Network)
SIRGAS |,
REFERENCE

NETWORK | "+ It is composed by 411 GNSS stations.

* Its data is given by gubernamental, academics and
research entities.

* It is processed every week by the SIRGAS Analysis
Centres:
— Core (continental array) by the IGS-RNAAC-SIR?,
i.e. DGFI-TUM?
— National densifications by the Local Centres

« Two Combination Centres offer solutions aligned to
the ITRF — IBGE y DGFI-TUM

e Products: — loosely constrained solutions
— adjusted solutions
/ — multi-year solutions

)

GPS.0L!
\\, '

WWW.Sirgas.org

1IGS Regional Network Associate Analysis Centre for SIRGAS
2Deutsches Geodatisches Forschungsinstitut der Technischen Universitat Miinchen



4. The SIRGAS-Continuously Operating Network: SIRGAS-CON

* The network growing has been stable during 2015-2019 period.

:: 94 new stations in 0 the network solutions
36 .
g s 4 years 2 = include only a 90% of the
g . SIRGAS-CON stations
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* Each stations in included in every individual solution generated
by the Processing Centres.

o

* Three recent changes in the stations distributions took place- 10% of the 155
because of: stations are not
— Stop processing operation at (Costa Rica), december 2018 ** operating s
— Stop processing operation at LUZ (Venezuela), february
2019

— Becoming of USC (Chile) as processing centre, september ..
2019
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4. The SIRGAS-Continuously Operating Network: SIRGAS-CON

about the continuos operation

. MORTH COMPONENT jim)

— Are the station really being used?

T — How many stations do we really
need?

. | — Do we really have the technical and

. AAAL X AK A AN . .. . .

el 's/\ﬂ.“-_/wv-'\»-\i,«wfa.‘_f"fl‘.,ﬁfc/ ~ logistics capacities for processing

more stations?

I o —Do the stations really fulfill the
- GGRF conditions?

the new SIRGAS-WGI have to answer
) gt ! to this questions...

4 P COMPORENT |erm|



4. La red SIRGAS de operacion continua: SIRGAS-CON

* However, since 1996 to 2019 (and beyond!):

SIRGAS-CON

processing on a weekly interval
(strongly necessary in Latin America)

— provides and accurate and stable reference
frame, accessible at global, regional and
local level

— guarantees the compatibility for the
acquisition and treatment of geoespatial
information

— contributes with an effective
implementation of the GGRF in Latin
America

— defines a observational base for studying
Earth System phenomena

%

WGI activities are focus to ensure the
network operativity

only possible thanks to the collaborative
working and capacities building

starting point: the key products of the
SIRGAS-CON processing, i.e. weekly and
multi-year solutions

SIRGAS-CON
has a long-term stability and
homogeneous consistency




5. SIRGAS-CON stability and consistency: 2015 to 2019

SIRGAS-CON general accuracy: 2015 to 2018
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5. SIRGAS-CON stability and consistency: 2015 to 2019

SIRGAS-CON general accuracy 2018 to 2019

T . . Stations assigned to the Processing Centres
* The individual solutions agree with the g 8

qguality criteria for the SIRGAS-CON: - . Processed W Assigned
processing 200
s - "

« Internal and external consistency”is = * S
evaluated for every individuak I I I I I
contribution, and the same for the
combined solution. - - - mm:c.m . - - .

* For obtaining accurate solutions, th:'e: RMS = 1.65 mm
optimal performance of the Processing,

Centres is fundamental — 160

£
E
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& 130

the Processing Centres
performance has been successful &8
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Week

RMS of the individual solutions after aligning to

the reference frame
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5. SIRGAS-CON stability and consistency: 2015 to 2019

* Both Combination Centres offer similars results after the SIRGAS-CON processing and adjustmet
— a quality control is done for every step of the estimation process

1,2
40 RMS de la comparacidn entre soluciones de los
centros de combinacién (IBG y DGF) ‘N wE U
0.8 -
£ 05
vi
E 04
0,2 - |
4 i
N 0
0.0 | ) N \ | q . A |
211122014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2042 2044 2046 2048 2050 2052 2054 2066 2058 2060 2062 2064 2066 2063 2070
Semana GPS
IBG SOLUTICHN ALIGHNED TC IGS514 - FINAL COMBINATICN - WEEE 2069 Week 2069: SIRGAS solution aligned to IGS514 (wrt i1igs19FP2063)
LOCAL GECDETIC DATUM: IG514 EPOCH: 2018-0%-04 12:00:00|( | LOCAL GECDETIC DATUM: IG514 EPCCH: 2018-09-04 12:00:00
NUM STATICHN NAME X (M) Y (M) Z (M) NUM STATICHN NAME X (M) Y (M) Z (M)
1 AACR 40612M0O01 644009.05024 -6251064.25138 1093780.94785 1 AACR 40612M001 644009.05011 -6251064.25153 1093780.94808
3 ABCC 419335M001 1739437.599007 -6117252.44125 515065.10141 3 ABCC 419335M001 1739437.98995 -6117252.44153 515065.10167
4 ABMF S7103M0O01 2919785.78497 -5383744.96155 1774604.85531 S5 ABMF 97103M001 2919785.784984 -5383744.96173 1774604.85555
5 ABPD 41941M0O01 17425983.24954 -6118331.48223 494730.74841 & ABEPD 41941M0O01 1742983.24942 -6118331.49253 494730.74867
7 ABPW 41940M001 1753507.20872 -6113239.03668 518210.61627 8 RAEPW 41940M001 1753507.20861 -6113235.036599 518210.61653
8§ ABRA 41575MO01 2423795.39069 -5367435.02845 -2448718.30983 S ABRA 41575M001 2423793.39056 -5367435.02867 -2449718.30%961
13 &AGCR 41807MOO1 1782547.09320 -6054787.91987 916299.56603 14 AGCA 413507MO01 1782547.09309 -6054787.92014 916299.56628
14 AGGD 41556MO01 2765120.87452 -4449248.3%9608 -3626403.69113 15 AGGD 415%6M0O01 2765120.87437 -4449248.339630 -3626403.639080
1% ALAR 41653MO01 5043729.69182 -3753105.62268 -1072966.81365 21 ALAR 41653M001 5043729.69167 -3753105.62306 -1072966.81336
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5. SIRGAS-CON stability and consistency: 2015 to 2019

Residuals with respect to the SIRGAS-CON weekly solution:
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accuracy of the
determinations

+ 0.91 mm
+2.94 mm

SIRGAS-CON keeps
its accuracy!
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6. Training and publications

SIRGAS: Reference frame
In latin America

* The training activities and goals SRt s o et st s
divulgation are very important for | ====_ R
the SIRGAS-WG. Y TR | s,

SIRGAS (Spanish acromym for Geocentric Immefm&ogmhymdmn

Reference System for the Americas) isthe  and NIMA (US National Imazery and
starting point in Latin America dealing Mapping Azency. now NGA. Nanonal
with acquisition and weatment of geospatial  Geospatial-Intellizence Agency)

mxﬁm'&m Tn 2000, the UN (United Nations)
 Two courses were taught for the - . N L e

and Sanchez, 2012; Fortes & al., 2006) for all countries in the Amenicas. This
Following to Cioce etal (2018), thistime sl is 2 valid fact taking in consideration

appropiate management of the , T o
: : e Bt
Processing Centres: : i
- - ] _ | =M G \-Jrl-ai@b“'i-ﬁ"@ SEO
— Universidad de Santiago de - 1| ____.Time ovolution of the SIRGAS reference frams __ _
Chile (2018) o p——

— Instituto Ge;)gréfico Militar de SI RGAS

Ecuador (2019). R

.';r

* Main aspects related to SIRGAS
and specially with SIRGAS-CON -
were demonstrated in proper et o S

i Improving Indonesian Geospatial Informaty — :
spaces (papers, meetings, and so).

http://www.sirgas.org/es/publications
http://www.sirgas.org/es/presentations
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7. Closing remarks

Closing remarks (some reflections)...

The current rol of the geodesy for Latin America (and the World) demands and highly
accurate reference frame, SIRGAS is who provides the ITRF densification in this region.

SIRGAS-CON not only represent such densification, also it supports a wide variety of
aplications in geosciences.

The Working Group | (Reference System) ensures that SIRGAS-CON holds its quality
standard, i.e. £ 1 mm in horizontal postion and + 3 mm in vertical.

The collaboration and group working are key elements for the maintenance of the
continental reference frame — thanks and congratulations to all institutions and human
resources involved for keep going in SIRGAS.

Two open questions: — What is there left to do?
— Where must go the SIRGAS-WGI?
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...muito obrigado!

http://www.sirgas.org



