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EDITORIAL

It is with a great pleasure that | introduce to readers the first edition of the SIRGAS
Project Newsletter. The purpose of this publication is to disseminate, in the South
American community and in the other continents, activities developed within this
project of great importance to the countries of our continent. Being sure of the benefits
that could come of an ample reflection of this project, through comments and
suggestions, or through the knowledge of geodetic information's user community, the
reproduction and distribution of this communication vehicle is strongly stimulated.

The SIRGAS Project was created during the International Conference for Definition
of a South American Geocentric Datum, during the period 4 through 7 October 1993,
in Asuncion, Paraguay, by an invitation of the sponsoring entities: International
Association of Geodesy - IAG, Pan-American Institute of Geography and History -
PAIGH and United States Defense Mapping Agency - DMA. Representatives of each
sponsoring entity and of almost all South American countries participated in that
Conference.

The objectives established for the project are the following: to define a reference
system for South America; to establish and maintain a reference network; and to
define and establish a geocentric datum. The goals to be achieved are: to reach the
defined objectives in 1997, coinciding with the General Meeting of the International
Association of Geodesy, with the exception of maintenance that has a permanent
character; to promote and coordinate the work of each South American country in
order to get the defined objectives; to establish a high precision GPS network, in
accordance with the objectives of Resolution No. 2 of the 10th Meeting of the
Directors of South American Geographic Institutes (DIGSA), held in La Paz, Bolivia,
in 1993; to concentrate the attention at the beginning on the Horizontal Datum; and to
facilitate the connection of pre-existing networks.

Objectives related to the definition of the reference system and of the geocentric
datum for the continent have been achieved in the Asuncion Conference, the plenary
having chosen the following:

SIRGAS reference system: IERS (International Earth Rotation Service) Terrestrial
Reference Frame (ITRF);

geocentric datum: coordinated axes based on the SIRGAS reference system and
parameters of "Geodetic Reference System (GRS) of 1980" ellipsoid.

The development of the SIRGAS Project encompasses the activities needed for the
adoption on the continent of a reference network of precision compatible with the up
to date positioning techniques, mainly those associated with the Global Positioning

Page 2



IAG

System (GPS). Considering the proliferation of GPS utilization, to tie these new
surveys to an existing geodetic structure, basically carried out by the use of classical
methods (triangulation, traverse, trilateration, etc.), whose precision is at least ten
times worse than that easily obtained with the GPS, implies at least a waste of
resources. Besides, the multiplicity of classical geodetic systems, adopted by the South
American countries, makes the solution of technically simple problems, such as the
definition of international borders, very difficult. On the other hand, the adoption of
the ITRF as reference system, besides guaranteeing the homogenization of the results
internally to the continent, will allow the consistent integration with the networks of
other continents, contributing more and more to the effective developing of a “global™
geodesy.

Luiz PAULO SOUTO FORTES
President of Committee
LANGUAGES
Considering the distribution of this newsletter to other continents besides South
America, the edition is made in two versions: one in Portuguese/Spanish and another
in English.
STRUCTURE OF THE PROJECT

The structure for the project's functioning is described in the following sketch:

IAG PAIGH DMA
SIRGAS Project BUREAU
COMMITTEE IBGE

Scientific Council —

Working Group | Working Group Il
Reference System Geocentric Datum
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In the previous structure, the committee is composed by a representative of each
country of the continent and one of each sponsoring entity, having the responsibility of
establishing the directions and analyzing the results obtained by the working groups.
The Bureau works as the committee headquarters, furnishing support to the president
in accomplishing his tasks. The Scientific Council is composed of eminent
professionals in geodesy of the international community, and is in charge of assisting
the committee in its analysis and decisions, as well as the activities of the working
groups.

COMPOSITION OF THE PROJECT

COMMITTEE

The moment now is specially important, as all South American countries and
sponsoring entities have already appointed representatives to the committee, except
Suriname, which has a correspondent for collaborating on the project's development in
the meantime. The appointment of PAIGH representative will be ratified in the next
meeting of the Institute, next November. The committee's composition represents the
first necessary step towards the success of this project that will certainly be of great
benefit to all South American countries.

ENG. LUIZ PAULO SOUTO FORTES MY.ING. JUAN CARLOS GARCIA
President ALVAREZ
IBGE/DEGED Representative of BOLIVIA
AV. BRASIL 15671 INSTITUTO GEOGRAFICO MILITAR
PARADA LUCAS AVENIDA SAAVEDRA 2303 (ESTADO
RI1O DE JANEIRO, RJ, BRAZIL, CEP 21241-051 MAYOR) MIRAFLORES
FAX: 55-21-391 7070 or 55-21-391 9028 CASILLA N° 7641
LA PAZ, BOLIVIA
AGRIM. RUBEN RODRIGUEZ FAX: 591-2-368329
Representative of ARGENTINA
LUIS M. CAMPOS 1521 - 6B ENG. MAURO PEREIRA DE MELLO
1426 BUENOS AIRES, ARGENTINA Representative of BRAZIL
FAX: 54-1-781 8901 IBGE/GPR
AV. FRANKLIN ROOSEVELT 166/10 ANDAR
ING. EZEQUIEL PALLEJA CENTRO
Substitute Representative of ARGENTINA RIO DE JANEIRO, RJ, BRAZIL, CEP 20021-120
JUNCAL 3699 PISO 10 FAX: 55-21-220 8516
(1425) BUENOS AIRES, ARGENTINA
FAX: 54-1-383 2935 PROF. MILTON DE AZEVEDO CAMPOS

Substitute Representative of BRAZIL
UNIVERSIDADE FEDERAL DO PARANA -
UFPR

CAIXA POSTAL 19098, CURITIBA, PR,
BRASIL, CEP: 81531-970

FAX: 55-41-266 9222
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MAYOR, OSCAR CIFUENTES ZAMBRANO
Representative of CHILE

INSTITUTO GEOGRAFICO MILITAR
NUEVA SANTA ISABEL 1640

SANTIAGO, CHILE

FAX: 56-2-6988278

ING. ALBERTO GONZALEZ LOPEZ
Representative of COLOMBIA

IGAC

CARRERA 30 NO. 48-51

OFIC 405

SANTAFE DE BOGOTA, DC, COLOMBIA
FAX: 57-1-269 4401

MRS. ING. SUSANA R. ARCINIEGAS
Representative of ECUADOR
INSTITUTO GEOGRAFICO MILITAR
ELDORADO, EDIFICIO DEL IGM
QUITO, ECUADOR

FAX: 593-2-569 097

DR. CLAUDE BOUCHER

Representative of FRENCH GUIANA
INSTITUTE GEOGRAPHIQUE NATIONAL
136 BIS RUE DE GRENELLE

75700 PARIS, FRANCE

FAX: 33-1-43 988450

MR. ABHAI KUMAR DATADIN
Representative of GUYANA
COMMISSIONER OF LANDS AND SURVEYS
LANDS AND SURVEYS DEPARTMENT

22 UPPER HADFIELD STREET

DURBAN BACKLANDS

GEORGETOWN, GUYANA

MR. LORENZO A. CENTURION
Representative of PARAGUAY
DISERGEMIL

ARTIGAS 920

ASUNCION, PARAGUAY

FAX: 595-21-213 812

CAP.ING. JUAN MUNOZ CURTO
Representative of Peru

INSTITUTO GEOGRAFICO NACIONAL
AV. ARUMBURU 1198, SURQUILLO
LIMA, PERU

FAX: 51-14-753075

MR. R.H. WONG FONG SANG
Correspondent of SURINAME

CENTRAAL BUREAU LUCHTKAARTERING
MAYSTRAAT 39

PARAMARIBO, SURINAME

MR. HAYDEN NANTON

Representative of TRINIDAD AND TOBAGO
LAND AND SURVEYS DIVISION

MINISTRY OF PLANNING AND
DEVELOPMENT

18 ABERCROMBY STREET, P.O. BOX 1104
PORT OF SPAIN

REPUBLIC OF TRINIDAD AND TOBAGO, W.I.
FAX: 809-624 5982

PROF. ING. AGRIM. ROBERTO PEREZ
RODINO

Representative of URUGUAY

INSTITUTO DE AGRIMENSURA

FACULTAD DE INGENIERIA

UNIVERSIDAD DE LA REPUBLICA

AV.J. HERRERA Y REISSIG 565, CASILLA DE
CORREO 30

MONTEVIDEO, URUGUAY

FAX: 598-2-715446

ING. JOSE NAPOLEON HERNANDEZ
Representative of VENEZUELA
CARTOGRAFIA NACIONAL
COORDINACION GEODESICA

EDIF CAMEJO - ESQUINA CAMEJO CSB
PISO 2 - OFIC 216

CARACAS, VENEZUELA

FAX: 58-2-5450374

ING. OSCAR NINO

Substitute Representative of VENEZUELA
DIGECAFA - MIN. DEFENSA

FUERTE TIUNA - EL VALLE

CARACAS, VENEZUELA

FAX: 58-2-68 23405

DR. ING. HERMANN DREWES
Representative of IAG

DGFJ, ABT. |
MARSTALLPLATZ 8

D-80539

MUENCHEN, GERMANY

FAX: 49-89-23031 240

TTE. CRNEL. FERNANDO MIGUEL
GALBAN

Representative of PAIGH

INSTITUTO GEOGRAFICO MILITAR
CABILDO 381

1426 BUENOS AIRES, ARGENTINA
FAX: 54-1-776 1611
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MR. JAMES A. SLATER
Representative of DMA
DEFENSE MAPPING AGENCY
MAIL STOP A-12

8613 LEE HIGHWAY
FAIRFAX, VA 22031-2137, USA
FAX: 1-703-285 9374

WORKING GROUP I: REFERENCE SYSTEM

DR. MELVIN JESUS HOYER ROMERO
President

CONSEJO NACIONAL DE CARTOGRAFIA
APARTADO POSTAL 10311

MARACAIBO, VENEZUELA

FAX: 58-61-512197

ENG2 KATIA DUARTE PEREIRA

Principal Member

IBGE/DEGED

AV. BRASIL 15671

PARADA LUCAS

RIO DE JANEIRO, RJ, BRAZIL, CEP 21241-051
FAX: 55-21-391 7070

PROF. MILTON DE AZEVEDO CAMPQOS
Substitute Member

UFPR

CAIXA POSTAL 19098, CURITIBA, PR,
BRAZIL, CEP: 81531-970

FAX: 55-41-266 9222

MRS. ING. SUSANA R. ARCINIEGAS
Principal Member

INSTITUTO GEOGRAFICO MILITAR
ELDORADO, EDIFICIO DEL IGM
QUITO, ECUADOR

FAX: 593-2-569 097

MR. HERVE FAGARD

Principal Member

INSTITUTE GEOGRAPHIQUE NATIONAL
SGN

BP 68

94160 SAINT MANDE, FRANCE

FAX: 33-1-43 988450

DR. ING. HERMANN DREWES
Scientific Consultant

DGFJ, ABT. |
MARSTALLPLATZ 8

D-80539

MUENCHEN, GERMANY

FAX: 49-89-23031 240

PROF. DR. GUNTER SEEBER
Scientific Consultant
UNIVERSITY HANNOVER
INSTITUT FUR ERDMESSUNG
NIENBURGER STR 6

D-30167 HANNOVER, GERMANY
FAX: 49-511-762 4006

DR. MUNEENDRA KUMAR
Scientific Consultant
DEFENSE MAPPING AGENCY
12100 SUNSET HILLS ROAD
RESTON, VA 22090, USA
FAX: 1-703-487 8250
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WORKING GROUP I1: GEOCENTRIC DATUM

MR. WALTER HUMBERTO SUBIZA PINA
President

SERVICIO GEOGRAFICO MILITAR
8 DE OCTUBRE 3255
MONTEVIDEO 11600, URUGUAY
FAX: 598-2-470 868

MR. LORENZO A. CENTURION
Vice-president

DISERGEMIL

ARTIGAS 920

ASUNCION, PARAGUAY

FAX: 595-21-213 812

ENG2 SONIA MARIA ALVES COSTA
Principal Member

IBGE/DEGED

AV. BRASIL 15671

PARADA LUCAS

RIO DE JANEIRO, RJ, BRAZIL, CEP 21241-051
FAX: 55-21-391 7070

PROF. EDVALDO FONSECA JUNIOR
Substitute Member

UNIVERSIDADE DE SAO PAULO

EPUSP - PTR

CAIXA POSTAL 61548

CEP 05424-970 CIDADE UNIVERSITARIA
SAO PAULO, BRAZIL

FAX: 55-11-818 5716

MRS. ING. SUSANA R. ARCINIEGAS
Principal Member

INSTITUTO GEOGRAFICO MILITAR
ELDORADO, EDIFICIO DEL IGM
QUITO, ECUADOR

FAX: 593-2-569 097

ING. FABIAN SANTAMARIA
Substitute Member

INSTITUTO GEOGRAFICO MILITAR
ELDORADO, EDIFICIO DEL IGM
QUITO, ECUADOR

FAX: 593-2-569 097

ING. JOSE NAPOLEON HERNANDEZ
Principal Member

CARTOGRAFIA NACIONAL
COORDINACION GEODESICA

EDIF CAMEJO - ESQUINA CAMEJO CSB
PISO 2 - OFIC 216

CARACAS, VENEZUELA

FAX: 58-2-5450374

ING. OSCAR NINO
Substitute Member
DIGECAFA - MIN. DEFENSA
FUERTE TIUNA - EL VALLE
CARACAS, VENEZUELA
FAX: 58-2-68 23405

MR. MICHAEL PINCH

Scientific Consultant

GEODETIC SURVEY OF CANADA
615 BOOTH ST.

OTTAWA, ONTARIO

K1A OE9 CANADA

FAX: 1-613-995 3215

MR. DON BEATTIE

Scientific Consultant

GEODETIC SURVEY OF CANADA
615 BOOTH ST.

OTTAWA, ONTARIO

K1A OE9 CANADA

FAX: 1-613-995 3215

DR. ING. HERMANN DREWES
Scientific Consultant

DGFJ, ABT. |
MARSTALLPLATZ 8

D-80539

MUENCHEN, GERMANY

FAX: 49-89-23031 240

DR. MUNEENDRA KUMAR
Scientific Consultant
DEFENSE MAPPING AGENCY
SYSTEM CENTER

12100 SUNSET HILLS ROAD
RESTON, VA 22090, USA
FAX: 1-703-487 8250
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MR. DAVID J. LEHMAN
Scientific Consultant

DMA LIAISON PARAGUAY
UNIT 4746

APO AA 34036, USA

FAX: 595-21-213 812

SCIENTIFIC COUNCIL

Besides the working group consultants, listed in previous sections, it is foreseen the
participation of scientific consultants to assist the committee. The formation of this
respective council is not finished, since first efforts have been concentrated in the
composition of the project committee. Up to now, the following consultant assists the
committee:

PROF. DR. CAMIL GEMAEL

RUA JESUINO LOPES, 305
SEMINARIO, CURITIBA, PR, BRAZIL
CEP: 80310-610

INFORMATION ON WORKING GROUPS

WORKING GROUP I: REFERENCE SYSTEM (Information supplied by the
President, Prof. Melvin Hoyer)

The objective of this working group is to establish the Reference System for the
continent. Therefore, the establishment of a high precision GPS network is expected,
which requires definitive selection of the stations to be measured, in each country, and
adequate materialization of them, if they have not yet been materialized.

In the following graphic, it may be seen the pre-selected stations in some countries of
the continent, due to their condition of being observation sites already existing, or in
preparation, for Laser, VLBI, DORIS, IGS or GPS. However, it is necessary to
complete the minimum number of planned stations for each country, in accordance
with the table below:
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Argentina
Bolivia

Brazil

Chile
Colombia
Ecuador
French Guiana
Guyana
Paraguay

Peru

Suriname
Uruguay
Venezuela
Island Countries

=
o b~
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I
oo

Total

95 90 -85 80 75 70 65 60 -85 50 45 40

These additional stations should be selected in accordance with the following criteria:

= Equidistance in distribution;

= Access and possibility of GPS observation;

= Coincidence with the basic control network of the respective country;

= Materialization in accordance with standards of permanence (communications
apart).

In order to achieve the mentioned objectives, a letter was sent to the representatives of
each country on the committee, requesting the following:

= Information on selected stations in each country, with indication of location, name,
approximate coordinates [J to the minute of arc [J and selection criteria;

o Availability of GPS instruments;

o Materialization plan.

1994 ACTIVITIES

= To make official the definitive composition of the working group;
Page 9
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o To define and approve a working plan for 1994 and 1995;

o To define the definitive number of stations to be measured in a joint campaign to
be held in 1995;

o To define specifications for selection, materialization, measurement and
maintenance of the stations referred in the previous item;

o To define computation procedures, data center(s) and processing center(s);

= To promote the necessary materialization, by each country, of the stations to be
measured in the campaign of next year;

= To hold a preparatory meeting of the working group, to evaluate the execution of
items above, from 24 through 28 October 1994, in La Plata, Argentina,
simultaneously to the 18th Scientific Meeting of the Argentina Association of
Geophysicists and Geodesists;

= Evaluation of results of the working group meeting;

o To execute other activities requested by the committee.

1995 ACTIVITIES

= To continue with the planning of the joint measurement campaign (provisional date
of the campaign: May - June 1995);

o Preparatory meeting of the working group and national representatives on the
committee, previous to the measurement campaign (provisional date: February -
March 1995);

= Execution of the joint measurement campaign;

= Evaluation of the measurement campaign, in national and continental scope;

o Execution of the observations processing;

= To hold a meeting of the working group and national representatives to evaluate
results (provisional date: November - December 1995);

o Planning of activities for 1996, if it is the case;

= To execute other activities requested by the committee.

THEMES OF DISCUSSIONS PROPOSED FOR THE FORESEEN MEETINGS

Preparatory meeting for evaluation of activities
(date: 24-28 October 1994)

o Evaluation of activities executed by the working group;

= Revision of concepts and theoretical background;

= To clarify and conclude details on selection and materialization of stations to be
measured;

o To evaluate instrument availability and compatibility;

o To define details of logistics preceding and during measurements;

o To start discussions on processing centers and procedures;
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Preparatory meeting previous to measurements
(provisional date: February - March 1995)

= Revision of concepts and theoretical background;

= Information from each country on the status of preparation for the campaign;
= Joint analysis of the status of the project (Working Group: Reference System);
= To finish discussion on the following details:

v Measurements;
v" Processing;
v Evaluation of results.

Meeting for evaluation of results
(provisional date: November - December 1995)

= Revision of concepts and theoretical background;
o Presentation of updated results;

o Evaluation of updated results;

= Evaluation of the Working Group activities.

WORKING GROUP 1I: GEOCENTRIC DATUM (Information supplied by the
President, Maj. Walter Subiza)

The objective of this working group is to establish a Geocentric Datum, throughout the
extension of the GPS SIRGAS Network and the integration of existing geodetic
networks.

The first working group meeting was held during the period 20 - 22 April 1994, at the
Instituto Geografico "Agustin Codazzi", Bogotd. The April 23rd was reserved for
some coordination, mainly with the Committee and Working Group | presidents. In
this aspect, it may be said that it was possible to exchange ideas and to coordinate the
progress of the project in a very profitable way.

Meeting participants:

o Walter Subiza (IGM, Uruguay)
President

= Sonia Maria Alves Costa (IBGE, Brazil)
Principal Member
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o Edvaldo Simdes da Fonseca Jr. (USP, Brazil)
Substitute Member

o Susana Arciniegas (IGM, Ecuador)
Principal Member

= David Lehman (DMA, USA)
DISERGEMIL Representative, Paraguay

= Jose Napoleon Hernandes (Cartografia Nacional, Venezuela)
Principal Member

= Don Beattie (GSC, Canada), Muneendra Kumar (DMA, USA) e David Lehman
(DMA, USA)
Scientific Consultants

o Luiz Paulo Souto Fortes (President of Committee), Melvin Hoyer (President of
Working Group 1) e Alberto Gonzalez (IGAC, Colombia)
Observers

In relation to technical sessions, information on geodetic data sent by countries has
been analyzed, and very distinct situations have been encountered. It was also decided
to integrate, in a first step, GPS observations from each country, and to let the
adjustment of classical networks to the interest of each country of the continent,
considering the availability of time and adequate format for the respective geodetic
data. In addition to that, GPS connections between countries were identified as already
accomplished, being executed, and new ones have been coordinated.

In a brief way, the situation of different countries is the following:

Brazil: 10 GPS stations of the SIRGAS Network and 75 of the Basic Network; the
totality of its classical network was recently adjusted;

Colombia: they are starting the establishment of a new basic network with GPS, and
its end is foreseen for late 1995; they own 22 Leica receivers, double frequency; now
they have 50 GPS stations established, however its distribution is inadequate (along a
tectonic fault line).

Ecuador: they have a little more than 100 new GPS stations; they are interested in
adjusting part of their classical network;

French Guiana: 2 stations (GPS and DORIS);
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Paraguay: they have a new GPS network with about 150 stations, which will be
adjusted and part of it (to be determined) integrated into the SIRGAS network;

Uruguay: now they do not have GPS stations, but will have 2 SIRGAS stations and 6
more to complete their GPS basic network; three ASHTECH Z-12 receivers have been
acquired and will be received soon;

Venezuela: they have a GPS network at the south of the country with about 20 points,
plus approximately 16 stations of the CASA Project; and will establish 4 stations more
in order to optimize the coverage.

The estimated total of GPS stations to be adjusted to the SIRGAS reference system is
about 800.

Countries with a representative (or correspondent) at the committee that have not sent
information on their respective geodetic networks: Argentina, Chile, Guyana and
Suriname; information on Trinidad and Tobago network was received after the
Bogota meeting and will be included in the next edition of this newsletter; Bolivia and
Peru have not been contacted yet, as they were the last ones to integrate into the
project.

During the meeting, the following resolutions and recommendations have been
proposed and approved.
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WORKING GROUP |1
"GEOCENTRIC DATUM"
SIRGAS PROJECT

Working Group Il of the SIRGAS Project met in Santa Fé de Bogota, Colombia, and
has made the following Recommendations and Resolutions:

RECOMMENDATIONS

1. That the participating countries of the SIRGAS Project interconnect their GPS
Networks through existing projects and/or with the coordination of new ties
where necessary.

2. That the SIRGAS Project Committee establish contact with those official entities
and organizations that execute and support the various Geodynamic Projects in
South America to the effect that such collaboration is required to carry out the
aims of the SIRGAS Project.

RESOLUTIONS

1. That the SIRGAS Project Committee would establish contact with PAIGH and
DIGSA to the effect required so that the members of these organizations, which
have not yet been included, would do so to the best of their abilities.

2. Todesign a Basic Geodetic Network incorporating GPS observations and leaving
free to each country the incorporation of their Classical Networks according to
their interest and ability to provide the necessary geodetic data required in an
adequate and timely format.

3. To define as confidential the GPS geodetic data of each country resulting from
the establishment of this system and requiring the corresponding authorization
(from each country) for publication.

4. To establish November 1994 and Montevideo, Uruguay, as the tentative date and
place of the next meeting. (Later it was confirmed for the period of 24-28
October 1994, in La Plata, Argentina, simultaneously to the 18th Scientific
Meeting of the Argentina Association of Geophysicists and Geodesists, and to the
Meeting of the Working Group I, when its activities will be evaluated)

5. To thank the Instituto Geografico "Agustin Codazzi" for having offered its
hospitality and excellent organization in setting up this Meeting of the Working
Group.

22 April 1994,
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