
S t a t i o n s  ( e x i s t i n g )
—---————

ABBR Full Name

TROM Tromso
NYAL Ny-Alesund
ONSA Onsala
METS Metsahovi
GRAZ Graz
MATE Matera
HERS Hersmonceux
MADR Madrid
KOOT Kootwijk
ZIMM Zimmerwald
WETT Wettzell

~ USUD Usuda

m TAIP Taipei
MASP Maspalomas
STJO St. Johns
KITA Kitab
JOZE Jozeslaw
WUHA Wuhan
THUL Thule

Country Lon Lat Status Agency Collocation

Norway
Norway
Sweden
Finland
Austria
Italy
United Kingdom
Spain
Netherlands
Switzerland
Germany
Japan
Taiwan
Canary Islands
Canada
Uzbekistan
Poland
China
Greenland

18.9 69.6
11.8 78.9
11.9 57.3
24.3 60.2
15.4 47.0
16.7 40.6

.3 50.8
-4.2 40.4
5.8 52.1
7.4 46.8
12.8 49.1
138.3 36.1
121.5 25.0
-15.6 27.7
-52.6 47.5
66.5 39.0
21.5 51.0
114.3 30.5
-69.0 76.3

Existing
Existing
Existing
Existing
Existing
Existing
Existing
Existing
Existing
Existing
Existing
Existing
Existing
Existing
Existing
Existing
Existing
Existing
Existing

SK
SK
0 s 0
FGI
ISRO
ISA
RGO
NASA/JPL
DUT
BfL
I fAG
I SAS
IESAS
ESOC
EMR
GFZ
? WUT ?
WTU/NGS
CSR

VLB I
x

x
x

x

x

x
x

SLR
x

x
x
x
x

x
x
x

x



Stations (planned / possible)
--------

ABBR

HOFN
BANG
SHAN
CHAN
KUNM
BEIJ
URUM
ULAN
BADA

~ ?;

m U s s u
RIYA
SFER
DUDI
PETR

ZVEN
KRAS

I RKU
MEND
SVET
ZELE
FIRU

Full Name

Hofn
Bangalore
Shanghai
Changchun
Kunming
Beijing
Urumchi
Ulan Bator
Badari
Novosibirsk
Ankara
Ussuriysk
Riyadh
San Fernando
Dudinka(Norilsk)
Petrapavlovsk–

Kamchatski
Zvenigorod
Krasnojarsk

Irkutsk
Mendeleevo
Svetloe
Zelenchukskaya
Firusa

Country

Iceland
India
China
China
China
China
China
Mongolia
Russia
Russia
Turkey
Russia
Arabia
Spain
Russia
Russia

Russia
Russia

Russia
Russia
Russia
Russia
Turkmenistan

Lon Lat

- 1 5 . 1 6 4 . 2
7 7 . 7  1 2 . 9

1 2 1 . 1  3 1 . 0
1 2 5 . 4  4 3 . 7
102.83 2 5 . 2
116.2 39.5
87.3  43 .4

106.5 47.5
102.2 51.8
83.0  55 .0
32.5  39 .5

131.5 43.4
46.4 24.3
- 6 . 1  3 6 . 2
86.3  69 .1

158.4 53.0

3 6 . 9  5 5 . 7
9 2 . 8  5 6 . 0

104.3 52.3
37.2 56.0
29.8 60.5
41.6 43.8

Status

Planned
Planned
Planned
Planned
Planned
Planned
Planned
Planned
Planned
Planned
Planned
Planned
Planned
Planned
Planned
Planned

Planned
Planned

Possible
Possible
Possible
Possible

Agency Collocation
VLBI SLR

SK
GF’Z
SAO/NASA/JPL
SAO
SAO
NBSM/GFZ
GFZ
GF Z
IAAS/JPL
GFZ
I fAG
SDC/JPL
?
?
GFZ
GF Z

IAAS/GFZ
GF Z

IMVP/DUT/JPL
IMVP/DUT/JPL
I?Q/ I fAG
??

x

x

x
x

58.1 37.9 Possible ?? x



Stations (existing non-GPS / recommended)
--------

ABBE

CARN
BARG
MIZU
MIYA
SHIN
CHIC
MINA
BRES
HELW
SAOM
RIGA
SIME

> BALK
= MAID

PULK
KOMS

KHAB
DION
NOTO
CAGL

DJIB
NARS
SCOR
LIME
FES
TRIP

Full Name Country Lon Lat Status Agency

Carnustv United Kinqdom -2.7 56.4 Existinq Non-GPS
Bar Giy~ora
Mizusawa
Miyazaki
Shintotsugawa
Chichijima
Minami Tori Sims
Brest
Helwan
Sao Miguel
Riga
Simeis-Katzively
Balkash
Maidanak
Pulkovo
Komsomolsk-

na Amure
Khabarovsk
Dionysos
Not O
Cagliari

Djibouti
Narssak
Scoresbysund
Limerick
Fes
Tripoli

Israel -

Japan
Japan
Japan
Japan
Japan
France
Egypt
Azoren
Latvia
Ukraine
Kazakhstan
Uzbekistan
Russia
Russia

Russia
Greece
Italy
Italy

Fr. Somalie
Greenland
Greenland
Ireland
Morocco
Libya

35.0 3 1 . 7
141.2 39.1
131.4 32.0
141.8 43.5
142.1 27.0
153.9 24.2
-4.5 48.4
31.3 29.8

-25.6 37.7
24.0 56.9
33.9 44.4
73.6 46.2
67.0 38.8
30.3 59.8
136.9 50.7

133.1 48.5
23.9 38.0
14.9 36.8
8.9 39.1

43.1 11.3
-46.0 60.9
-22.0 70.3
-8.3 52.4
- 5 . 0  3 4 . 0
13.1 32.5

Existin~ Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS

Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS

Recommended
Recommended
Recommended
Recommended
Recommended
Recommended

Collocation

x

x
x
x
x
x
x

x

x

VLBI SLR

x

x
x

x

x
x
x
x
?

x

?

x
x
x

- -
- -
- -
- -
- -
- -



‘Agency abbreviations
—--—-----————---——--

BfL
CSR
DUT
ERI
EMR
ESOC
FGI
GFZ
GS I
IAAS
IAAS

> IESAS
& I fAG

II IMVP
I SAS
ISRO
ISA
JPL
NASA
NBSM
NGS
0 s 0
RGO
SAO
SDC
SK

II WUT
WTU

Most

Bundesamt fur Landestopographie (Federal
Center for Space Research, University of

Topography), Switzerland
Austin, Texas, USA

Delft Univer&ity of Technology, Netherlands
Earthquake Research Institute, University of Tokyo, Japan
Energy Mines and Resources, Canada
European Space Operations Center
Finnnish Geodetic Institute, Finland
GeoforschungsZentrum Institute, Potsdam, Germany
Geographical Survey Institute, Tsukuba, Japan
Institute of Applied Astronomy, St. Petersburg, Russia
Institute for Astronomy of the Academy of Sciences, Russia
Academia Sinica, Institue of Earth Sciences, Taiwan
Institut fur Angewandte Geodaesie, Frankfurt, Germany
Institute for Metrology of Time and Space, Russia
Institute for Space and Astronautic Scinece, Sagamihara, Japan
Institure for space Research Observatory, Graz, Austria
Italian Space Agency, Matera, Italy
Jet Propulsion Laboratory, USA
National Aeronautics and Space Administration, USA
National Beureau of Surveying and Mapping, China
National Geodetic Survey, USA
Onsala Space Observatory, Sweden
Royal Greenwich Observatory, UK
Shanghai Astronomical Observatory, China
Space Device Corporation, Russia
Statens Kartverk, Norwegian Mapping Authority, Norway
Warsaw Univerity of Technology, Poland
Wuhan Technical University, China

information is taken from:

II International GPS Service for Geodynamics; Resource Information, October 1993,
IGS Workshops for Analysis and Network Operations



WEGNET analysis:

- IGS standards

- Batch type analyses (2 month delay ?)

Analyze sub-networks
>-
G - Combine results into overall regional solution

- Provide connection with IGS reference frame

- Study long-term network deformations

- Associate analysis centers (Delft, Newcastle, . ..)
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DUT/SSR&T’

I COMPARISON OF SLR AND GPS COORDINATES (CONT’D)~

Sitename and

N u m b e r

7510
7512
7515
7517
7525
7544
7545
7550
7580
7585
7587
7839
7939
8833
RMs

ASKI
KATr
D I O N
R O U M
XRIS
L A M P
PSME
BASO
MELE
Y O Z G
YIGI
GRAZ
MATE
KOSG

Residuals(mm)

N o r t h

-1.8
-2.8
1.4
3.5
2.3
3.4
1.1
0 . 7
2.1

-0.2
-2.2
-0.6

-11.1
4.3
3.8

East

-6.5
1.0
4.5

-3.2
2.9

-5.2
0.4
0.1

-5.2
10.7
-2.5
-4.9
8.9

-3.7
5.2

u p
5.5

-21.7
28.0
-2.7
14.8
-4.4

-15.2
-6.2
7.4

-7.7
-11.0
10.3
11.3
-7.4
12.5

Results from the WEGENER/GPS-92 Campaign AGU Fall Meeting, December 6-10, 1993



[COMPMISON oF SLR AND GPS COORDINATESl

RMS(mm)
I I I

North I East up Total

I DEPENDENT 3.8 5.2 I 12.5 7.0I x 1
I INDEPENDENT I 12.1 I 15.4 I 16.4 I 14.5 I

f DUT/SSR&T

zw

. The SLR solution used for this comparison is the solution
SSC(DUT)  93 L 05 as computed at DUT/SSR&T

. Dependent means that the GPS and SLR coordinate solutions
have been used simultaneously to estimate the site velocities

Results from the W,EGENER/GPS-92 Campaign AGU Fall Meeting, December 6-10, 1993
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Stations (existing non-GPS / recommended)

ABBR

CARN
BARG
MIZU
MIYA
SHIN
CHIC
MINA
BRES
HELW
SAOM
RIGA
SIME

> B A L K
5 M A I D

PULK
KOMS

KHAB
DION
NOTO
CAGL

DJIB
NARS
SCOR
LIME
FES
TRIP

Full Name Country

Carnusty United Kingdom
Bar Giyyora Israel
Mizusawa Japan
Miyazaki Japan
Shintotsugawa Japan
Chichijima Japan
Minami Tori Sims Japan
Brest France
He lwan Egypt
Sao Miguel Azoren
Riga Latvia
Simeis-Katzively Ukraine
Balkash Kazakhstan
Maidanak Uzbekistan
Pulkovo Russia
Komsomolsk- Russia

na Amure
Khabarovsk Russia
Dionysos Greece
Noto Italy
Cagliari Italy

Djibouti Fr. Somalie
Narssak Greenland
Scoresbysund Greenland
Limerick Ireland
Fes Morocco
Tripoli Libya

Lon

-2.7
35.0

141.2
131.4
141.8
142.1
153.9
-4.5
31.3

-25.6
24.0
33.9
73.6
67.0
30.3

136.9

133.1
23.9
14.9
8.9

43.1
-46.0
-22.0
-8.3
-5.0
13.1

Lat

5 6 . 4
3 1 . 7
3 9 . 1
3 2 . 0
4 3 . 5
2 7 . 0
2 4 . 2
4 8 . 4
2 9 . 8
3 7 . 7
5 6 . 9
4 4 . 4
4 6 . 2
3 8 . 8
5 9 . 8
5 0 . 7

4 8 . 5
3 8 . 0
3 6 . 8
3 9 . 1

11.3
60.9
70.3
52.4
34.0
32.5

Status Agency

Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GE’S
Existing Non-GPS
Existing Non-GPS

Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS

Recommended
Recommended
Recommended
Recommended
Recommended
Recommended

Collocation

x

x
x
x
x
x
x

x

x

VLBI SLR

x

x
x

x

x
x
x
x
?
x

?
x
x
x

- -
- -
- -
- -
- .
- -





F

East residuals

DUT/SSR&T

[DAILY HELMERT RESIDUALS (cent’d)l

for Herstmonceux with respect to the obtained coordinate solution and the

ITRF’92  velocity field

HERS

r 1 ,

?

I t I I L
} 1993.2 1993.4 1993.6 1993.8 1 9 9 4

TIME (years)

\ /

Use of the Combined IGS Orbit for Geodynamics lERS/lGS Workshop, March 21-25, 1994



Stations (existing non-GpS / recommended)
--------

ABBE

CARN
BARG
MIZU
MIYA
SHIN
CHIC
MINA
BRES
HELW
SAOM
RIGA
SINE

> BALK
= MAID

PULK
KOMS

KHAB
DION
NOTO
CAGL

DJIB
NARS
SCOR
LIME
FES
TRIP

Full Name Country Lon

Carnustv United Kingdom -2.7
Bar Giy~ora Israel -

Mizusawa Japan
Miyazaki Japan
Shintotsugawa Japan
Chichijima Japan
Minami Tori Sims Japan
Brest France
Helwan Egypt
Sao Miguel Azoren
Riga Latvia
Simeis-Katzively Ukraine
Balkash Kazakhstan
Maidanak Uzbekistan
Pulkovo Russia
Komsomolsk- Russia

na Amure
Khabarovsk Russia
Dionysos Greece
Noto Italy
Cagliari Italy

Djibouti Fr. Somalie
Narssak Greenland
Scoresbysund Greenland
Limerick Ireland
Fes Morocco
Tripoli Libya

3 5 . 0
1 4 1 . 2
1 3 1 . 4
1 4 1 . 8
1 4 2 . 1
1 5 3 . 9

- 4 . 5
3 1 . 3

- 2 5 . 6
2 4 . 0
3 3 . 9
7 3 . 6
6 7 . 0
3 0 . 3

1 3 6 . 9

1 3 3 . 1
2 3 . 9
1 4 . 9

8 . 9

4 3 . 1
- 4 6 . 0
- 2 2 . 0

- 8 . 3
- 5 . 0
1 3 . 1

Lat

5 6 . 4
3 1 . 7
3 9 . 1
3 2 . 0
4 3 . 5
2 7 . 0
2 4 . 2
4 8 . 4
2 9 . 8
3 7 . 7
5 6 . 9
4 4 . 4
4 6 . 2
3 8 . 8
5 9 . 8
5 0 . 7

4 8 . 5
3 8 . 0
3 6 . 8
3 9 . 1

1 1 . 3
6 0 . 9
7 0 . 3
5 2 . 4
3 4 . 0
3 2 . 5

Status Agency

Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS

Existing Non-GPS
Existing Non-GPS
Existing Non-GPS
Existing Non-GPS

Recommended
Recommended
Recommended
Recommended
Recommended
Recommended

Collocation

x

x
x
x
x
x
x

x

x

VLBI SLR

x

x
x

x

x
x
x
x
?
x

?
x
x
x

- -
- -
- -
- -
- -
- -
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DUT/SSR&T

[COMPARISON OF SLR AND GJ?S COORDINATES (CONT’D) ~

Sitename and

N u m b e r

7510
7512
7515
7517
7525
7544
7545
7550
7580
7585
7587
7839
7939
8833
RMs

ASKI
KATT
D I O N
ROUM
XRIS
LAMI?
PSME
BASO
MELE
YOZG
YIGI
GRAZ
MATE
KOSG

Residuals(mm)

Nor th

-1.8
-2.8
1.4
3.5
2.3
3.4
1.1
0.7
2.1

-0.2
-2.2
-0.6

-11.1

.

3

1

3 . 8

East

-6.5
1.0
4.5

-3.2
2.9

-5.2
0.4
0.1

-5.2
10.7
-2.5
-4.9
8.9

-3.7
5.2

u p
5.5

-21.7
28.0
-2.7
14.8
-4.4

-15.2
-6.2
7.4

-7.7
-11.0
10.3
11.3
-7.4

12.5

Results from the WEGENER/GPS-92 Campaign AGU Fall Meeting, December 6-10, 1993
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Australian Regional
GPS Network

A31
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Other Contributions to Position Paper 1 Appendix

H IRO TSUJI

Geographical Survey Institute
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A Nationwide GPS Array in Japan
for Geodynamics and Surveying

H. Tsuji and T. Sagiya

Geographical Survey Institute , Japan
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From theodolites to GPS

History of the First order horizontal geodetic surveys in Japan

Name of survey Period Instrument #of.
s-

Meiji First Order Triangulation 1882-1911
Remeasurement after earthquake

Nobi 1895
Kanto 1924-1926
Tango 1928
Izu 1931
Oga 1940
Nankai 1948-1949
Fukui 1950-1951
Tokachi-oki 1954-1955

Remeasurement of the Meiji Triangulation 1949-1973
Primary Precise Geodetic Survey (1st) 1974-1984
Primary Precise Geodetic Survey (2nd) 1985-1994

Theodolites 3 4 5
Theodolites

6
18
21

9
6

47
11
9

Theodolites 3 1 3
EDM 2912
EDM+GPS 2775

G;?@
SINCE 1987
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3 D● -
●

●

A nationwide GPS array

geodetic network for
monitoring crustal deformation
(future) national reference frame

● 2 sub- networks
● South Kanto and Tokai (1993 FY)
● All Japan (1994 FY)

● P-code GPS receiver on 5-m pillar

● Analysis centers at GSI

G;?@
SINCE 19S 7



2 sub- networks

Network Receiver # Dist. Software Ohs. time

South Kanto Trimble 110 d

and Tokai 4000SSE
5 km WAVE 6 hours

All Japan Topcon 100 120 km GAMIT/ 24 hours
GP-RI DY* GLOBK

* Equivalent to Ashtech Z-1 2

G5?@
SINCEI987



B
●

●

●

Divide and Rule

ock solutions with GAMIT
5-7 blocks to cover Japan
non-fiducial
with nearby IGS sites

Sequential adjustment with GLOBK
● fixing IGS sites with ITRF

Economical and natural rea ization of ITRF

Gg?@
SINCE 1987



/

A
#6 o

\
c)

+-

●

/

*

u) ./

/6
0

/

A42



.

A43



A!L!a2a
ISDN

1 L ~ ■
&

Topcon GP-R1 DY
38.4 kbfx Sun SPARCstation20

T

12 Channels ISDN Terminal Adaptor ISDN Terminal Adaptor 128 MB memory
10 MB memory

\ Ill
X 6 3 GB HDD

1. 5 x 5
X80 Sun SPARCstation20

- - - - -

!si&4F7-EEzLTopcon GP-RIDY 19.2 kbps

12 Channels TrailBlazer T2500

10 MB memory \
-1 \/AA $+ +=X6~ ALU

Wth Kanto I T o k a i  area

Sun SPARCstation10
1.

32 MB memory
1 GB HDD

\ x 5
1

3

Trimble 4000 SSE 14.4 kbps

9 Channels OMRON MD144XTIOV

5 MB memory +11-.4.
\

I Sun SPARCstation20 h
MO juke box

64 MB memory
10 GB HDD
120 GB MO

5 x 2

H===l.,
1 I%

-I B Xllo
VI’

public telephone line “’”” Eth=x,

GPS receivers Modems Communication servers Analysis servers

GSI’S Nationwide GPS Array System



Initial results

● Coseismic crustal
● The October 4,
earthquake

movements
1994 Kurile

● Aseismic deformation
● Ito area in Izu pen.

slands

G;?@
SINCE 1987





Methods of GPS Analysis
Static solutions of 21 sites in Hokkaido w.r.t. Usuda
Since all sites in Fiokkaido are suspected to be displaced during the
earthquake, we selected the Usuda site of IGS*, 1000 km apart from the
epicenter, as a fixed point. GPS data from 00:00 to 24:00 UT with a 60
second interval are used for each daily solution for the period of two
weeks spanning the earthquake. Since the earthquake occurred at
13:23 UT on Oct. 4, we divided the day into two sessions; one from
00:00 to 12:00 UT, and the other from 15:00 to 24:00 UT. We used the
GAMIT software with the NGS precise e~hemerides  and the Earth
orientation parameters from IERS Bulletin B. Tropospheric delays are
estimated at each station with a 3-hour interval.

A Kinematic solution of Nemuro-Hamanaka baseline
To examine temporal details of coseismic  movements, we tried a
kinematic solution of a baseline near the epicenter. Ionospheric corrected
phase data are processed using the Bernese software with the IGS
precise ephemeris . Tropospheric delays are not estimated.

* International GPS Service for Geodynamics G:?@
SINCEI987



Initial results

●  Coseismic crustal
● The October 4,
earthquake

movements
1994 Kurile

● Aseismic deformation
● Ito area in Izu pen.

slands

Gg?@
SINCE 1987
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Conclusions

● The nationwide GPS array is newly
established in Japan.
● IGS products and strategies are fu
implemented.

Y

● The array already detected coseismic and
Aseismic deformations.
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TransTel SkyLink Photo/Video
A complete system
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Sistema de Referencia Geoc6ntrico
para Am&ica del Sur (SIRGAS)

Installed: Asunci6n / Paraguay, Oct. 4-7, 1993

Objectives:

● Define a reference system for South America

s Establish and maintain a reference frame

● Define and establish a geocentric datum

Goals:

● Reach the objectives in 1997

● Establish a high precision GPS network
. Promote and coordinate work in each country
● Facilitate connection to existing networks
● Continue as a permanent task
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SIR GAS
Project Committee 1-m

President: Lurz PAULO SOUTO FO R T E S, Brazil
IAG Repr.: HERMANN DREWES, Germany
PAIGH Repr.: FERNANDO M IGUEL GALBAN, Argentina
DMA Repr.: JAMES A. SLATER , USA
14 Representatives of South American Countries

Scientific Council

>014
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President: MELVIN J. HOYER R., Venezuela President:
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Estaciones SIRGAS (26. 10. 1994) Instr. Institution
_______ ______ ------------------------ ------ -------------- ------ ------ ______ -_

ISLA REY JORGE Antartida
CHURCAL Argentina
PUERTO IGUAZU Argentina
MORRO Argentina
LA PLATA Argentina
LOTE 24 Argentina
EL MAITEN Argentina
LOTE 10B Argentina
RIO G RANDE Argentina
EL ALTO Bolivia
AZANAQUES Bolivia
SURUTUVIA Bolivia
VILLA TUNARI Bolivia
FORTALEZA Brasil
IMPERATRIZ Brasil
MANAUS Brasil
BOM JESUS LAPA Brasil
BRASILIA Brasil
CUIABA Brasil
VI~OSA Brasil
PRES. PRUDENTE Brasil
CURITIBA Brasil
CACHOEIRA Brasil
ISLA DE PASCUA Chile
ANTOFAGASTA Chile
SANTIAGO C bile
PUERTO MONTT Chile
PUNTA ARENAS Chile
BOGOTA Colombia
CARTAGENA Colombia
PTO . CARRENO Colombia
PASTO Colombia
LETICIA Colombia
LATACUNGA Ecuador
MUISNE Ecuador
GALAPAGOS Ecuador
KOUROU Guiana
M ESTIGARRIBIA Paraguay
ASUNCION Paraguay
AREQUIPA Peru
LIMA Peru
IGUITOS Peru
PIURA Peru
TOBAGO Trinidad
YACARE Uruguay
CERRO VIGIA Uruguay
FORTALEZA Uruguay
MARACAIBO Venezuela
LA CANOA Venezuela
PTO. AYACUCHO Venezuela
STA . ELENA Venezuela

-62.3 302.
-24. 294.5
-26 . 305.5
-33.5 294.5
- 3 5 .  3 0 2 .
- 3 8 .  2 9 4 .
- 4 2 .  2 8 9 .
- 4 8 .  2 9 4 .
-54 . 292.5
- 1 6 .  2 9 2 .
- 1 9 .  2 9 2 .
-18. 3 0 0 .
-17.5 293.5
- 4 . 322.
- 5 . 313.
- 4 . 300.

- 1 3 .  3 1 6 .
- 1 5 .  3 1 3 .
- 1 5 .  3 0 4 .
- 1 9 .  3 1 5 .
- 2 2 .  3 0 8 .
- 2 5 .  3 1 0 .
- 2 3 .  3 1 6 .
-27.2 250.6
-23.5 289.5
-33.2 289.3
-41.5 287.
- 5 3 .  2 8 9 .

4.5 285.5
10.5 284.5
6 .1  292 .5
1.2 282.8

-4.1 290.1
-1.0 281.4
0 .6  280 .

- 1 . 269.
5 . 307.5

- 2 2 .  2 9 9 .
- 2 5 .  3 0 2 .
-16.5 288.5
-12.8 283.2
-3.9 286.7
-5.3 279.8
11. 299.5

-30.6 302.6
-33.7 306.4
-34.9 303.7
10.8 288.3
8 .6  296 .2
5 .7  292 .4
4 .7  299 .

(Z12/SSE)

Z12
T. Rogue
SSE
Leica
(SSE/Z12)
T. Rogue
SSE
SSE
SSE
SSE
T. Rogue
(SSE/Z12)
(SSE/Z12)
(SSE/Z12)
T. Rogue
(SSE/Z12)
(SSE/Z12)
(SSE/Z12)
(SSE/Z12)
( SSE/Z12 )
T. Rogue
T. Rogue
T. Rogue
T. Rogue

Leica
L&2a
Leica
Leica
Leica

(T. Rogue)
T. Rogue

T. Rogue
(SSE)
( SSE )
(SSE)

Z12
Z12
Z12 + Leica
Leica
Leica
Leica
Leica

IGM Chile
Univ. Tucuman
IGM Argentina
UAGG Mendoza
Ohs. LaPlata/GFZ
UAGG Mendoza
Cat. Rio Negro
Cat. Chubut
Ohs. LaPlata/GFZ
IGM Bolivia
IGM Bolivia
IGM Bolivia
IGMBolivia
IGS
IBGE/IfE/
/UFPR/USP/
/UNESP/UFPE
IBGE / JPL
\
IBGE/IfE/
/UFPR/USP/
/UNESP/UFPE
/
IGS
IGMCh.ile/GFZ
IGS
IGMChile/GFZ
IGM Chile
Agustin Codazzi
Agustin Codazzi
AgustinCodazzi
Agustin Codazzi
Agustin Codazzi
IGM Ecuador
IGM Ecuador
(IGS ?)
ESA / IGS
DSGM Paraguay
DSGM Paraguay
IGS
IGN Peru/
/(Univ. FARFA)
/

SGMUruguay/
/Fat. Ing.
Univ. dela Rep.
\
DCN/ EIG /
DIGECAFE/DGFI
/
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Proyecto  SIRGAS
Grupo de Trabajo  I “Shtema de Referenciam

La Plata/Argentha,  24-28 de octubre  de 1.994

1. Eva.luad6n de lea atitidacles  ejacutadas por el grupo  de trabajo

El presidente del grupo, Dr. Melvin Hoyer, informal sobre las actividades
ejecutadas:
- Conformaadn  defin.itiva  del grupo
- Plan de trabajo de 10S silos 1994 y 1995
- Comunicaciones enviadas a 10S miembros del grupo y del comite
- Informaci6n  recibida sobre  estaciones e instruments

El Dr. Hermann Drewes informal sobre:
- Estaciones preselecionadas de acuerdo a la informaci6n  recibida
- Medicines SIRGAS en el afio 1994 (17 estaciones en Brasil, Chile,

Colombia, Ecuador, Guiana, Venezuela )
- Reuniones en Europa references al proyecto
- Banco de dates SIRGAS ya existente en el DGFI/I

2. SehccMn  y monurtmntad6n  de eW@onea  aaermedidae  enlacampafia  1995

Se revis6 y complement el listado de 47 estaciones  preseleccionadas. Ac-
ordandose meclir durante la campaila  51 estaciones, lea cuales se presentan en
el anexo correspondiente  junto ala instituci6n  responsible de todas las fases
del trabajo referente a la misma. Este conjunto de puntos puede sufrir modifi-
caciones de acuerdo a an~sis posteriors.

Se discutieron 10S aspectos relacionados con la monumentaci6n del punto
principal y de lea referencias, acordandose que el grupo de trabajo enviara
una circular  con las especificeciones  c o r r e s p o n d i e n t e s .

Se acord6 que al representante de cada pais en el comit6 SIRGAS enviar~ a la
breveda-d posible al grupo de trabajo la informaci6n  correspondiente a:

- Descripci6n de lea estadones incluyendo coordenadas aproximadas
- Nombre completo y direcci6n de lea instituciones  participances en el pais

3. Compatlbilidad  y cMpcmMlldad de Inshummtoa

De acuerdo ala discusi6n  presentada se acept6 la compatibilidad  de 10S sigu-
ientes instruments:

- Ashtech Z12 - Leica 200 - Trimble SSE - Turbo Rogue

siendo posible la incorporaci6n de cualquier  otro tipo cuya compatibilidad con
10S antes mencionados sea debidamente comprobada.

Se eva.lu6 la disponibilidad  de instruments por parte de cada pais, formu-
landose una lists provisional de 10S equipos a ser utilizados en cada punto,
contandose con al ofrecimiento de varies organisms colaboradores. La in-
stitua6n responsible del trabajo en cada estaci6n deber~ asegurar la disponi-
bilidad del instrument correspondiente.

Se acord6 recomendar a cada pais asegurar la disponibilidad de uno o varies
instruments de repuesto para cubrir cualquier eventualidad, este 6 estos
equipos podr~n medir en lugares excentricos mientras no se requieran su
utilizaci6n  en una estaa6n principal.
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Se fijo la fecha de la campafia GPS SIRGAS del 26 de mayo de 1.995, 0 horas
TU hasta el 4 de junio de 1.995, 24 horas TU (10 alias). Las estaciones medi-
ran simultaneamente durante las 24 horas.

Se discutio acerca de otros aspectos logistics y tecnicos relacionados con las
mediaones. El grupo de trabajo se encargara de remitir a cada pais las espe-
cificaciones correspondientes.

5. Centros de datoa y de pmcesamtento

Se acordd selecaonar  un centro de dates por cada pais, 10S cuales  remitirti
las mediaones a 10S centros globales. Se designaron como centros globales de
dates el DGFI/I en Munich/Alemania y el IBGE en Rio de Janeiro/Brasil. El
contenido de 10S dos bancos de dates ser~ id6ntico por intercambio  continuo
de la information.

Las f unciones de 10S cent.ros  de dates nacionales son las siguientes:
- Coleccionar  10S dates de todas las estaciones del pais antes del 30.06.95.
- Verificax fisicamente 10S diskettes, revisar hojas de campo, etc.
- Hater por 10 menos una copia de 10S dates y consexvarla.
- Enviar 10S dates por Internet 6 por correo a 10S centros de dates globales  a
la brevedad posible  y antes del 30.07.95.

Pais Comunicaci6n Instituci6n  responsible
---------------------------------------- ----------------------------- --
Argentina Internet Observatorio  de La Plate
Bolivia (IGM Bolivia)
Brasil Internet IBGE
Chile (IGM Chile)
Colombia (Agusti Codazzi)
Ecuador (IGM Ecuador)
Guyana
Guiana Internet IGN Paris
Paraguay (DSGM)
Peru (IGN Peru)
Suriname
Trinidad
Uruguay Internet Univ. de la Republics
Venezuela DCN

Las instituciones  escritas en par&ntesis estan sujetas a confirmation.

Queda entendido que la instituci6n responsible de la medicidn en cada esta-
cidn deber~  envier 10S dates al centro national de manera que este disponga
de la in.formaci6n  antes del 30.06.95.

Con respecto al procesamiento se solicitd a las instituciones DGFI/I, If E
( Hannover/Alemania), DMA (EE. UU. ), GSD Canada servir como centros  prin-
apales  del proyecto, recomendandose a cada pais participar en el proce-
samiento de acuerdo a sue posibilidades. m mismo se planted la conveniencia
de utilizer diferentes softwares en al c%lculo con la finalidad de tener con-
troles independientes.

Se acordd que ninguna persona 6 instituah podr~ presenti & publicar
resultados parciales o totales de c61culos de la red SIRGAS antes de que el
comit~ SIRGAS asi 10 autonce.
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JAN JOHANSSON

Onsala Space Observatory
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SWEPOS: History

1990 Independent conceptions of a permanent
GPS network for technical development,
geophysical studies, and reference
network

1991 Coordinated proposals submitted to U.S.
and Swedish funding agencies

1991- Proposals accepted. Network and site
1992 design begin

1992 Establishment of first sites and
performance of test experiments

1993 All monuments and cabins ready. 15
Osborne TurboRogue and 5 Ashtech Z-12
GPS receivers installed

Establishment of temporary operational
and data archive center at Onsala Space
Observatory (0S0)

1993- Evaluation of network hardware, software,
1994 and procedures

1994 Fall AGU Meeting
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SWEPOS: Present Status

1994 operational and data archive center at
Dec 5 National Land Survey of Sweden (NLS)

A total of 16 TurboRogue and 12 Ashtech Z-
12 GPS receivers installed

Dorne-Margolin  antennas at 17 sites (soon
to be 20)

Differential GPS (DGPS) corrections
broadcasted via FM Radio (RDS channel)

1994 Fall  AGU Meeting
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Geodesy and Geophysics: Links to GPS Analysis

Swedish Reference System Geophysical Projects
Fennoscandian Postglacial Rebound

r

Regional and Global Reference Frame
EUREF-89 and ITRF-92

~
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