SV

Stations (existing)

ABBR Full Nane Country Lon Lat St at us Agency Col | ocati on
VLB I SLR

TROM Tronso Nor way 18.9 69.6 Existing SK X X

NYAL Ny-Alesund Nor way 11.8 78.9 Existing SK

ONSA Onsala Sweden 11.9 57.3 Existing 0s0 X

METS Met sahovi Fi nl and 24.3 60.2 Existing FGI X X

GRAZ Graz Austria 15.4 47.0 Existing ISRO X

MATE Matera Italy 16.7 40.6 Existing ISA X X

HERS Her snonceux United Kingdom .3 50.8 Existing RGO X

MADR Madri d Spai n -4.2 40.4 Existing NASA/JPL X

KOOT Kootwiijk Net her | ands 5.8 52.1 Existing DUT X

ZI MM Zimmerwald Swi tzerl and 7.4 46.8 Existing BfL X

VETT wettzell Ger many 12.8 49.1 Existing | fAG X X

USUD Usuda Japan 138.3 36.1 Existing | SAS X

TAI P Tai pei Taiwan 121.5 25.0 Existing IESAS

MASP Maspalomas Canary Islands -15.6 27.7 Existing ESCC

STJO St. Johns Canada -52.6 47.5 Existing EM

KITA Kitab Uzbeki st an 66.5 39.0 Existing GFZ

JOZE Jozeslaw Pol and 21.5 51.0 Existing ? WIJT ?

WUHA Wuhan China 114.3 30.5 Existing WU NGS X
0 76.3

THUL Thule G eenl and - 69. Exi sting CSR



Stations (planned / possible)

ABBR Full Narme Country Lon Lat Status Agency Col | ocati on
VLBl SLR
HOFN Hof n | cel and -15.1 64.2 Planned SK X -
BANG Bangal ore I ndi a 77.7 12.9 Planned GFZ -
SHAN Shanghai Chi na 121.1 31.0 Planned SAQ NASA/JPL x X
CHAN Changchun Chi na 125.4 43.7 Planned SAO X
KUNM Kunm ng Chi na 102.83 25.2 Pl anned SAO -
BEIJ Beijing Chi na 116.2 39.5 Planned NBSM GFZ -
URUM Urumchi Chi na 87.3 43.4 Planned GFZ -
ULAN U an Bat or Mongol i a 106.5 47.5 Planned Gz -
BADA Badar i Russi a 102.2 51.8 Planned IAAS/JPL -
NOVO Novosi bi rsk Russi a 83.0 55.0 Planned GFZ ?
ANKA Ankara Tur key 32.5 39.5 Planned | fAG X
Ussu Ussuriysk Russi a 131.5 43.4 Pl anned SDC/JPL ?
RIYA Riyadh Ar abi a 46.4 24.3 Pl anned ? -
SFER San Fernando Spai n -6.1 36.2 Planned ? X
DUDI Dudi nka(Norilsk) Russia 86.3 69.1 Planned GFZ -
PETR Petrapavlovsk- Russi a 158.4 53.0 Planned &z -
Kanthat ski
ZVEN Zveni gor od Russi a 36.9 55.7 Planned IAAS/GFZ -
KRAS Krasnojarsk Russi a 92.8 56.0 Planned Gz -
| RKU Irkutsk Russi a 104.3 52.3 Possible 1IMVP/DUT/JPL ?
MEND Mendel eevo Russi a 37.2 56.0 Possible 1IMVP/DUT/JPL X
SVET Svetloe Russi a 29.8 60.5 Possible 1an/1 fAG X -
ZELE Zelenchukskaya Russi a 41.6 43.8 Possible 22 X -
FIRU Firusa Tur kmeni st an 58.1 37.9 Possible ?? X -



Stations (existing non-GPS /

ABBE

CARN
BARG
M zZU
MIYA

Ful | Nane
Carnusty
Bar Giyyora
M zusawa

M yazaki

SHI N Shi nt ot sugawa

CH C
M NA
BRES

Chichijima
M nam Tori
Br est

HELW Hel wan
SAOM Sao M gue

Rl GA
SI ME
> BALK
I MAID
PULK
KOMS

KHAB
DION
NOTO
CAGL

DJIB
NARS
SCOR
LIME
FES

TRIP

R ga

Si s

Si nei s- Kat zi vel y

Balkash
Mai danak
Pulkovo
Komsomolsk-

na Anure

Khabar ovsk
Di onysos
Not o
Cagliari

D i bouti

Nar ssak
Scoresbysund
Li merick

Fes

Tripol i

Country

Uni t ed Kingdom

| srael
Japan
Japan
Japan
Japan
Japan
France
Egypt

Azor en
Latvi a
UKr ai ne
Kazakhst an
Uzbeki st an
Russi a
Russi a

Russi a
G eece
Italy
ltaly

Fr. Somalie
G eenl and

G eenl and

I rel and

Mor occo

Li bya

r econmended)

Lon Lat
-2.7 56.4
35.0 31. 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 34.0
13.1 32.5

St at us

Existing

Existing

Exi
Exi
Exi
Exi
Exi
Exi
Exi
Exi
Exi
Exi
Exi
Exi
Exi
Exi

Exi
Exi
Exi
Exi

Sti
Sti
Sti
Sti
Sti
Sti

ng
ng
ng
ng
ng
ng

sting

Sti
Sti
Sti
Sti
Sti
Sti
Sti

Sti
Sti
Sti
Sti

ng
ng
ng
ng
ng
ng
ng

ng
ng
ng
ng

Agency

Non—-GPS
Non-GPS
Non-GPS
Non-GPS
Non-GPS
Non-GPS
Non-GPS
Non—-GPS
Non- GPS
Non-GPS
Non-GPS
Non-GPS
Non—-GPS
Non—-GPS
Non—-GPS
Non- GPS

Non-GPS
Non-GPS
Non-GPS
Non-GPS

Recomended

Recomended
Recomended
Recomended
Recomended
Recomended

Col | ocati on

X

X X X X X X

VLBI

X

X g X X X X

X X X g

SLR
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“ Agency abbreviations

Most

I nter
I

Bundesant fur Landestopographie (Federal Topography), Swtzerland
Center for Space Research, University of Austin, Texas, USA
Delft University of Technol ogy, Netherl ands

Eart hquake Research Institute, University of Tokyo, Japan
Energy M nes and Resources, Canada

Eur opean Space Operations Center

Finnnish Geodetic Institute, Finland

Ceof orschungsZentrum Institute, Potsdam Germany

Ceographi cal Survey Institute, Tsukuba, Japan

Institute of Applied Astronony, St. Petersburg, Russia
Institute for Astronomy of the Acadeny of Sciences, Russia
Academ a Sinica, Institue of Earth Sciences, Taiwan

Institut fur Angewandte Geodaesie, Frankfurt, Germany
Institute for Metrology of Tine and Space, Russia

Institute for Space and Astronautic Scinece, Sagamihara, Japan
Institure for space Research Cbservatory, Gaz, Austria
Italian Space Agency, Matera, ltaly

Jet Pro?ulsion Laboratory, USA

Nat i ona Aeronautics and Space Administration, USA

Nati onal Beureau of Surveying and Mapping, China

Nati onal Geodetic Survey, USA

Onsala Space Cbservatory, Sweden

Royal Greenwich Observatory, UK

Shanghai Astronom cal Cbservatory, China

Space Device Corporation, Russia

St at ens Kartverk, Norwegi an Mapping Authority, Norway
Warsaw Univerity of Technol ogy, Poland

Wihan Technical University, China

information is taken from

national GPS Service for Geodynamics; Resource Information, OCctober

GS Workshops for Analysis and Network Operations

1993,



WEGNET analysis.

- 1GS standards
- Batch type analyses (2 month delay ?)
- Analyze sub-networks
© . Combineresultsinto overall regiona solution
- Provide connection with | GS reference frame
- Study long-term network deformations
- Associate analysis centers (Delft, Newcastle, . ..)
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DUT/SSR&T

| COWARI SON OF SLR AND GPS COORDI NATES (CONT’D)

Sitename and Residual s(mm)

Number North |East | U p
7510 | ASKI -1.8| -65 5.5
7512 | KATT -2.8 1.0 | -21.7
7515 | DION 14 45| 28.0
7517 | ROUM 3.5 -3.2 2.7
7525 | XRIS 2.3 29| 148
7544 | LAMP 3.4 -5.2 -4.4
7545 | PSME 1.1 04| -15.2
7550 | BASO 0.7 0.1 -6.2
7580 | MELE 2.1 5.2 7.4
7585 | YOZG -0.2| 10.7 7.7
7587 | YIGI 22| 25| -11.0
7839 | GRAZ -0.6 49| 10.3
7939 | MATE -11.1 89| 113
8833 | KOSG 4.3 -3.7 -1.4
RMs 3.8 5.2 12.5

Results from the WEGENER/GPS-92 Campaign

AGU Fall Meeting, December 6-10, 1993
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o

DUT/SSR&T )

I_QOMPARISON OF SLR AND GPS COORDINATES

RMS(mm)
North | East |UP | Total
DEPENDENT 3.8/ 5.2 125 1.0
| NDEPENDENT 12.115.4 1 16.4 | 14.5

. 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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Ful | Nane
Carnusty

Bar
M zusawa
M yazaki

G yyora

ions (existing non-GPS /

Shi nt ot sugawa

Chichijima
M nam Tori
Br est

He lwan

Sao M guel
Ri ga

Si B

Si nei s- Kat zi vel y

Bal kash
Mai danak
Pulkovo

Komsomolsk~-

na Anure

Khabar ovsk
Di onysos
Not o
Cagliari

D i bout i
Nar ssak

Scoresbysund

Li merick
Fes
Tri pol i

Country

United Kingdom

| srael
Japan
Japan
Japan
Japan
Japan
France
Egypt

Azor en
Latvi a
Ukr ai ne
Kazakhst an
Uzbeki st an
Russi a
Russi a

Russi a
G eece
Italy
[taly

Fr. Somalie

@ eenl and
G eenl and
| rel and
Mor occo
Li bya

reconmended)

Lon

-2.
35.
141.
131.
141.
142.
153.
-4,
31.
- 25.
24,
33.
73.
67.
30.
136.

133.
23.
14.

8.

43.
- 46.
-22.

- 8.

- 5.

13.

RPOWOO R O OO OCOWOOOOWOOHWUIORrRORANON

Lat

56.
31.
39.
32.
43.
27.
24.
48.
29.
37.
56.
44,
46.
38.
59.
50.

48.
38.
36.
39.

11.
60.
70.
52.
34.
32.

~N~NoooNPO~NOPANOUUIOR, NN

= 00 O U,

IO wow

St at us Agency
Exi sting
Exi sting
Exi sting
Exi sting
Exi sting
Exi sting
Exi sting
Exi sting
Exi sting
Exi sting
Exi sting
Exi sting
Exi sting
Exi sting
Exi sting
Exi sting

Non-GPS
Non-GPS
Non-GPS
Non-GPS
Non-GPS
Non-GPS
Non-GPS
Non-GPS
Non-GPS
Non-GPS
Non—-GPS
Non-GPS
Non- GPS
Non-GPS
Non-GPS
Non-GPS

Non-GPS
Non-GPS
Non-GPS
Non-GPS

Exi sting
Exi sting
Exi sting
Exi sting

Reconmended
Reconmended
Reconmended
Reconmended
Reconmended
Reconmended

Col | ocati on

X X X X X X X

X

VLBI

X

Xy X X X X

X X X W

SLR
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DUT/SSR&T )

DAI LY HELMERT RESIDUALS (cent'd)l

East residuals for Herstmonceux with respect to the obtained coordinate solution and the

ITRF'92 velocity field

HERS

20

0

EAST RESIDUALS

-20

1 ' L

1 5 1993.2

1
1993.4

1993.6 1993.8 1994
TIME (years)

Use of the Combined IGS Orbit for Geodynamics

IERS/IGS Workshop, March 21-25, 1994
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Stations (existing non-GPS / reconmended)

ABBE Ful |l Nane Country Lon Lat Status Agency Col | ocation
VLBl SLR

CARN Carnusty United Kingdom -2.7 56.4 Existing Non-GPS  x
BARG Bar Giyyora | srael ’ 35.0 31.7 Existing Non-GPS X
M ZU M zusawa Japan 141.2 39.1 Existing Non-GPS  x
M YA M yazaki Japan 131.4 32.0 Existing Non-GPS  x
SHI N Shi nt ot sugawa Japan 141.8 43.5 Existing Non-GPS X
CH C Chichijima Japan 142.1 27.0 Existing Non-GPS x X
M NA M nam Tori Sins Japan 153.9 24.2 Existing Non-GPS x X
BRES Brest France -4.5 48.4 Existing Non-GPS  x
HELW Hel wan Egypt 31.3 29.8 EXisting Non-GPS X
SAOM Sao M guel Azoren -25.6 37.7 Existing Non-GPS X
RIGA Riga Latvi a 24.0 56.9 Existing Non-GPS X
SINE Sinei s-Katzively Ukraine 33.9 44.4 Existing Non-GPS X
BALK Bal kash Kazakhst an 73.6 46.2 Existing Non-GPS X
MAI D Mai danak Uzbeki st an 67.0 38.8 Existing Non-GPS X
PULK Pulkovo Russi a 30.3 59.8 EXisting Non-GPS ?
KOVS Komsomolsk- Russi a 136.9 50.7 Existing Non-GPS X

na Amure
KHAB Khabar ovsk Russi a 133.1 48.5 Existing Non-GPS ?
DION Di onysos G eece 23.9 38.0 Existing Non-GPS X
NOTO Not o [taly 14.9 36.8 Existing Non-GPS x x
CAGL Cagliari ltaly 8.9 39.1 Existing Non-GPS X
DJIB Djibouti Fr. Somalie 43.1 11.3 Recommended - -
NARS Nar ssak G eenl and -46.0 60.9 Recommended - -
SCOR Scor eshysund G eenl and -22.0 70.3 Recomended - -
LIME Lineric Ireland -8.3 52.4 Recomended - -
FES Fes Mor occo -5.0 34.0 Recommended - -
TRIP Tripoli Li bya 13.1 32.5 Recommended - -



UP RSSIDUMLS (mm)

UP RESIDUALS (mm)

KOSG

20

0]

2©

1993

1993.2

1993.4

1993.6
TIME (years)

MADR

1993.8

1994

1994.2

1993

1993.2

1993.4

A27 " °

TIME (years)

1993.8

1994.2
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DUT/SSR&T

[COMPARISON OF SLR AND GPS COORDINATES (conrn)}

Sitename and Residual s(mm)

Number North | East | U p
7510 | ASKI -1.8 -6.5 5.5
7512 | KATT -2.8 1.0 | -21.7
7515 | DION 1.4 45| 28.0
7517 | ROUM 3.5 -3.2 2.7
7525 | XRIS 2.3 2.9 14.8
7544 | LAMI? 3.4 -5.2 -4.4
7545 | PSME 11 0.4 | -15.2

7550 | BASO 07| 01| -62
7580 | MELE 21| 52| 74
7585 | Yozg | 02| 10.7| -7.7
7587 | YIGI 22| 25| -1110
7839 |GRAZ | -06| -49| 103
7939 | MATE -11.1 89| 113
8833 | KOSG 43| -3.7| -74

RMs 3.8 52| 125

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



/ rmeEn | o— Af/fﬂl.alx

AustG

(Ka,me,;é GoviuD)

o). Fi ! ghowy Hhe W staline W? fro Muyotetia.
@WZ:ZO G Netont ﬁﬁ“ﬁ. Jable 1 Qcves Thoor approxinsed.
ocabevs. Austle 4 e Mlaka fov #e ARG,

) It . untersen Thal glota /éw fha g//w&«; saeleHen
stalone, olon asd Atwﬁ»w) e aailale,
A LGS WW)%WMM /)?; Cocov [&;i(:'? a(/‘kﬂ;v)

bart, Tt bt Yorsgadic, Soio ana Cursy

y Bata bom Fe  romaces Mdu, M?m_eﬁ.ﬂraﬂ/(oca,{,
w/mwm/éoﬁa;wmz%—w e
mede  aviilable mo ot v WM%M

?‘)m ik, W,ZW?MMWWchg nﬁ
ilhe, ¢u¢éa¢ ﬂja.;f 74@/5—”44.

) Mow  fetvciate dn 'M&o&/a’v?@tm,é
fhe nn

m/’;% ZELS. ? zag

A30



Australian Regional
GPS Network
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Other Contributions to Position Paper 1 Appendix

Hiro TSUJI

Geographical Survey Institute

A33
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A Nationwide GPS Array in Japan
for Geodynamics and Surveying

H. Tsujiand 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
stations
Meiji First Order Triangulation 1882-1911  Theodolites 345
Remeasurement after earthquake Theodolites
Nobi 1895 6
Kanto 1924-1926 18
Tango 1928 21
lzu 1931 9
Oga 1940 6
Nankai 1948-1949 47
Fukui 1950-1951 11
Tokachi-oki 1954-1955 9
Remeasurement Of the Meiji Triangulation  1949-1973 Theodolites 313
Primary Precise Geodetic Survey (1st) 1974-1984 EDM 2912

Primary Precise Geodetic Survey (2nd) 1985-1994

EDM+GPS 2775

PS Z&%
£

SINCE 1987
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A nationwide GPS array

3 D geodetic network for
monitoring crustal deformation

(future) national reference frame

.2 Sub- networks

.South Kanto and Tokai (1993 FY)
JAll Japan (1994 FY)

.P-code GPS receiver on 5-m pillar

.Analysis centers at GSI
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2 sub- networks

Network Receiver # Dist. Software Ohs. time

South Kanto Trimble 110 45 km WAVE 6 hours
and Tokai 4000SSE

All Japan Topcon 100 120 km GAMIT/ 24 hours
GP-R1DY* GLOBK

* Equivalent to Ashtech z-1 2

PS 7
S ‘s

SI NCEI 987




v

Divide and Rule

Block 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 realization of ITRF
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All Japan

Topcon GP-R1 DY

12 Channels
10 MB memory

38.4 kbps

ISDN Terminal Adaptor |

ISDN

ISDN Terminal Adaptor

[e—
s

I

Topcon GP-R1DY

12 Channels
10 MB memory

19.2 kbps

TrailBlazer T2500

v

X20

South Kanto / Tokai area

Trimble 4000 SSE

9 Channels
5 MB memory

14.4 kbps

OMRON MD144XTIOV

Sun SPARCstation20

128 MB memory
3 GB HDD

X5

Sun SPARCserver1000

128 MB memory
18 GB HDD

o

X110

GPS receivers

v X6
I _
Sun SPARCstation20
32 MB memory
1 GBHDD
- . X2
i _
TrailBlazer T2500 ]
T X6
Sun SPARCstation10
32 MB memory
1 GB HDD
5 T ADb
il _
OMRON MD144XT10V |[Ih
A X10

public telephone line

Modems

Communication servers

Sun SPARCstation20
MO juke box
64 MB memory
10GB HDD
120 GBMO

{

Sun SPARCserver1000

64 MB memory
16 GB HDD

g —

l

|
Ethernet

GSl's Nationwide GPS Array System

Sun SPARCstation10

32 MB memory
1 GBHDD

13

T
g —
T

X2

X2

X5

Analysis servers
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Initial results

. Coseismic crustal movements

.The October 4, 1994 Kurile Islands

earthquake

.Aseismic deformation

.Ito area in lzu pen.

PS &R
S0

SINCE 1987
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Methods of GPS Analysis

Static solutions of 21 sites in Hokkaido w.r.t. Usuda

Since all sites in Hokkaido 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

GAM T software with the NGS precise ephemerides 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. lonospheric corrected
phase data are processed using the Bernese software with the 1GS
precise ephemeris . Tropospheric delays are not estimated.

PS t'
* International GPS Service for Geodynamics ST &=

S| NCEI 987
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Initial results

. Coseismic crustal movements

. The October 4, 1994 Kurile Islands
earthquake

.Aseismic deformation

.Ito area in Izu pen.
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Conclusions

. The nationwide GPS array Is newly
established Iin Japan.

.IGS products and strategies are fully

Implemented.
. The array already detected coseismic and

Aseismic deformations.
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LSV

PR
Site Name

Country

Receiver

DAM

Class

Status

BN ST

Collotlon

Kitab

Usbekistan

Turbo Rogue

IGS / Core

operational

DORIS, PRARE

Maidanak

Usbekistan

Trimble

GFZ / Permanent

operational

SLR

Beijing

China

Turbo Rogue

IGS / Core

planned

SLR

Urumqi

China

Turbo Rogue

GFZ/ Permanent

planned

Bangalore

India

Turbo Rogue

GFZ / Permanent

planned

PRARE

Potsdam

Germany

Turbo Rogue

IGS / Fiducial

operational

SLR, PRARE

Zwenigorod

Russia

TUrbo Rogue

GFZ / Permanent
future IGS / Core

operational

Krasnoyarsk

Russia

Turbo Rogue

GFZ | Permanent
future IGS / Core

operational

(GLONASS?), DORIS?

Petropawliowsk

Russia

Turbo Rogue

1IGS/ Core

future

GLONASS?

Dudinka

Russia

Turbo Rogue

GFZ / Permanent
future IGS / Core

operational

GLONASS

La Plata

Argentina

Turbo Rogue

1IGS/ Core

future

Antofagasta

Chile

Turbo Rogue

GFZ / Permanent

future

Puerto Montt

Turbo Rogue

GFZ / Permanent

s

future
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TransTel _Skyl ink Photo/Videa

mprises:

Mobile Inmarsat
High Speed Data
Terminal

Mobile
Laptop with
Skylink
interface

digital camera

Kodak
DCS 420
or
video CODEC

SkyLink
base station

and video and
audio interface

Inmarsat LES

pictures, video and
audio of your choice

replay and further use
of video and audio
signal
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Sistema de Referencia Geocéntrico
para América del Sur (SIRGAYS)

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

Objectives:

. Define a reference system for South America
 Establish and maintain a reference frame
. Define and establish a geocentric datum

Goadls:

. Reach the objectives in 1997

. Establish a high precison GPS network

. Promote and coordinate work in each country
. Facilitate connection to existing networks

. Continue as a permanent task

AG6
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SIR GAS

Project Committee

Bureau
IBGE, Brazil

President: Luiz PauLo Souto ForTES, Brazil
IAG Repr.: HErRMANN DREWES, Germany

PAIGH Repr.: FERNANDO MIGUEL GALBAN, Argentina
DMA Repr.: JamvEs A. SLATER, USA

14 Representatives of South American Countries

Scientific Council

Working Group I: Reference System

President:
Members:

Scientific
Consultants:

Working Group Il: Geocentric Datum

MEeLviN J. Hover R., Venezuela President: WALTER H. SUBIZA P., Uruguay
KATIA DuARTE PEREIRA, Brazil Vice-President: Lorenzo A. CENTURION, Paraguay
SusanNA R. ARCINIEGAS, Ecuador Members: SONIA M. ALves C., Brazil
HERVE FAGARD, France SusaNA R. ARCINIEGAS, Ecuador
Jose NAPOLEON HERNANDEZ, Venczucla
HerMANN DRewes, Germany Scientific
GUNTER SEeBER, Germany Consultants: MicHAEL PincH, Canada
MUNEENDRA KumAR, USA Don BeatTie, Canada

HerMANN DREWES, Germany
MuNEENDRA KuMAR, USA
Davip J Lenman, USA
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Estaciones SIRGAS (26. 10. 1994)

Institution

| SLA REY JORGE Antartida

CHURCAL Argentina
PUERTO IGUAZU Argentina
MORRO Argentina
LA PLATA Argentina
LOTE 24 Argentina
EL MAI TEN Argentina
LOTE 10B Argentina
RO G RANDE Argentina
EL ALTO Bol'ivia
AZANAQUES Bol i via
SURUTUVIA Bol i via

VI LLA TUNARI Bol i via
FORTALEZA Brasil
IMPERATRIZ Brasil
MANAUS Brasil
BOM JESUS LAPA Brasil
BRASI LI A Brasil
CUIABA Brasil
VICOSA Brasil
PRES. PRUDENTE Brasil
CURITIBA Brasil
CACHCEI RA Brasil

| SLA DE PASCUA Chile
ANTOFAGASTA  Chile
SANTI AGO Chile

PUERTO MONTT Chile
PUNTA ARENAS Chile

BOGOTA Col onbi a
CARTAGENA Col onbi a
PTO . CARRENO Col onbi a
PASTO Col onbi a
LETICIA Col onbi a
LATACUNGA Ecuador
MJI SNE Ecuador
GALAPAGOS Ecuador
KOUROU Cui ana

M ESTIGARRIBIA Par aguay
ASUNCI ON Par aguay
AREQUIPA Peru

LI MA Peru
IGUITOS Peru
PIURA Peru
TOBAGO Trini dad
YACARE Ur uguay
CERRO VIGIA Ur uguay
FORTALEZA Ur ugua
MARACAI BO Venezuel a
LA CANOA Venezuel a

PTO. AYACUCHO Venezuel a

STA . ELENA

Venezuel a

-62.3 302.
-24. 2945
-26. 305.5
-33.5 294.5
-35. 302.
-38. 294.
-42. 289.
-48. 294.
-54. 2925
-16. 292.
-19. 292.
-18. 300.
-17.5 298.5
-4,  322.
-5. 313
-4. 300.
-13. 316.
-15. 313.
-15. 304.
-19. 315.
-22. 308.
-25. 310.
-23. 316.
-27.2 250.6
-23.5 289.5
33.2 289.3
41.5 287.
53. 289.
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
-22. 299.
-25. 302.
-16.5 288.5
-12.8 283.2
-3.9 286.7
-5.3 279.8
11. 2995
-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.
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(Z12/SSE)

712

T. Rogue
SSE

Lei ca

(SSE/Z12)
T. Rogue
SSE

SSE

SSE

SSE

T. Rogue
(SSE/Z12)
(SSE/Z212)
(SSE/Z12)
T. Rogue
(SSE/Z12)
(SSE/Z12)
(SSE/Z12)
(SSE/Z12)
( SSE/z12)
T. Rogue
T. Rogue
T. Rogue
T. Rogue

Leica
Leica
Lei ca
Lei ca
Leica

(T. Rogue)
T. Rogue

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

7212

212

Z12 + Leica
Leica

Leica

Leica

Leica

IGM Chile

Uni v. Tucuman
IGM Argentina
UAGG Mendoza
Ohs. La Plata/GFZ
UAGG Mendoza
Cat. Rio Negro
Cat. Chubut

Chs. LaPl atal GFZ
| GV Bolivia

| GM Bol i via

| GV Bolivia

IGM Bolivia

| GS

IBGE/IfE/
/UFPR/USP/

/ UNESP/ UFPE
IBGE / JPL

\

IBGE/IfE/
/UFPR/USP/
/UNESP/UFPE

/

IGS

IGM Chile /GFZ
| GS

IGM Chile /GFZ
|GM Chile
Agustin Codazzi
Agustin Codazzi
Agustin Codazzi
Agustin Codazzi
Agustin Codazzi
| GM Ecuador

| GV Ecuador
(IGS ?)

ESA/ IGS
DSGM Par aguay
DSGM Par aguay
| GS

| GN Peru/

/ (Univ. FA RFA)

/

SGM Uruguay/
[Fat. Ing.
Univ. dela Rep.

\
DCN EIG/
DIGECAFE / DGFI

/



Proyecto SIRGAS
Grupo de Trabajo | "Sistema de Referencia"
La Plata/Argentina, 24-28 de octubre de 1.994

Evaluacién de las actividades ejecutadas por el grupo de trabajo

El presidente del grupo, Dr. Melvin Hoyer, informal sobre las actividades
gjecutadas:

- Conformacién definitiva del grupo

- Plan de trabgjo de 10S silos 1994 y 1995

- Comunicaciones enviadas a 10S miembros del grupo y del comité

- Informacién recibida sobre estaciones e instruments

El Dr. Hermann Drewes informal sobre:

- Estaciones presel ecionadas de acuerdo a |a informacién recibida

- Medicines SIRGAS en el afto 1994 (17 estaciones en Brasil, Chile,
Col onbi a, Ecuador, Quiana, Venezuela )

- Reuniones en Europa references al proyecto

- Banco de dates SIRGAS ya existente en el DGFI/I

Seleccién y monumentacién de estaciones a ser medidas en la campafia 1995

Se revis6 y complement el listado de 47 estaciones preseleccionadas. Ac-
ordandose medir durante |la camparia 51 estaciones, las cuales Se presentan en
el anexo correspondiente junto ala institucién responsible de todas las fases
del trabagjo referente a la misma. Este conjunto de puntos puede sufrir modifi-
caciones de acuerdo a analisis posteriors.

Se discutieron 10S aspectos relaci onados con |a nonumentaci 6n del punto
principal y de las referencias, acordandose que el grupo de trabajo enviara
una circular con las especificaciones correspondientes.

Se acord6 que el representante de cada pais en el comité S| RGAS enviara a |a
breveda-d posible al grupo de trabajo | a informacién correspondi ente a:

- Descripcién de las estaciones incluyendo coordenadas aproxi madas
- Nonbre completo y direccién de las instituciones parti ci pances en el pais

Compatibilidad y disponibilidad de instrumentos

De acuerdo al a discusién presentada se acepté | a compatibilidad de 10S sigu-
ientes instruments:

- Ashtech Zz12 - Leica 200 - Trimble SSE - Turbo Rogue

si endo posible | a incorporacién de cualquier otro tipo cuya conpatibilidad con
10S antes nencionados sea debi damente conprobada.

Se evalu6 | a disponibilidad de instruments por parte de cada pais, formu-
landose una lists provisional de 10S equipos a ser utilizados en cada punto,
contandose con el ofrecimento de varies organi sns col aboradores. La in-
stitucién responsi bl e del trabajo en cada estacion debera asegurar |a disponi-
bilidad del instrunent correspondiente.

Se acord6 recomendar a cada pais asegurar la disponibilidad de uno o varies
instruments de repuesto para cubrir cualquier eventualidad, este 6 estos
equipospodran medir en |ugares excentricos mentras no se requieran su
utilizacién en una estacién princi pal .

AT70



Detalles logisticos de la campafia

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 discuti¢ acerca de otros aspect oS |0giSsticCS Y tecnicos relacionados con |as
medi aones. El grupo de trabajo se encargara de remtir a cada pais |as espe-
ci ficaciones correspondientes.

Centros de datos y de procesamiento

Se acord¢ seleccionar un centro de dates por cada pais, 10S cuales remitiran
las mediciones a 10S centros globales. Se designaron cond centros globales de
dates el DGFI/I en Munich/Alemania Yy el |BCGE en Rio de Janeiro/Brasil. El
contenido de 10S dos bancos de dates sera idéntico por intercambio continuo
de la information.

Las f unciones de 10S centros de dates nacionales SOn las siguientes:

- Coleccionar 10S dates de todas las estaciones del pais antes del 30.06. 95.

- Verificar fisicanente 10S diskettes, revisar hojas de campo, etc.
Hat er ?or 10 menos una copia de 10S dates y conservarla.

- Enviar 10S dates por Internet & por correo a 10S centros de dates globales a
| a brevedad posible y antes del 30.07.95.

Pai s Comunicacién Institucién responsi bl e
Argentina I nternet Observatorio de La Plate
Bolivia (IGM Bol i vi a)

Brasil | nt er net IBGE

Chile (1GM Chile)

Col onbi a (Agustin Codazzi)
Ecuador (IGM Ecuador)

Quyana

Gui ana | nt er net IGN Paris

Par aguay (DSGM)

Peru (IGN Peru)

Suri name

Trini dad . .
Urugua | nt er net Univ. de I'a Republics
Venezuel a DCN

Las instituciones escritas en paréntesis estan sujetas a confirmation.

Queda entendido que |a institucién responsible de |a medicién en cada esta-
cién debera envier 10S dates al centro national de manera que este disponga
de | a informacién antes del 30.06. 95.

Con respecto al procesam ent 0 se solicité a las i nstituciones DGFI/I, If E
( Hannover/Alemania), DMA (EE.UU.), GSD Canadaservir COMO centros prin-
cipales del proyecto, recomendandose a cada pais participar en el proce-
samiento de acuérdo a sue posibilidades. Asi mismo se planted la conveniencia
de utilizer diferentes softwares en el célculo con la finalidad de tener con-
troles independientes.

Se acordé (ue ninguna persona ¢ instituciéon podra presentar & publicar

resul tados parciales o totales de calculos de |a red SIRGAS antes de que el
comité S| RGAS asi 10 autonce.

A7l
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CASA - GPS Network (M=l :25Mio0)
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Other Contributions to Position Paper 1 Appendix

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

AT6



SWEPQOS: 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

ATT
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Geodesy and Geophysics: Links to GPS Analysis

Swedish Reference System Geophysical Projects \}
SWEREF-93 Fennoscandian Postglacial Rebound
A A
¢ Anglysis of Continuous GPS Data
{inchiding real-time) |
o Analysis of Campaign GPS Data
Y !

Regional and Global Reference Frame Technical Development
EUREF-89 and ITRF-92 Studies of Sources of Error




= SAO/0SO (DOSE)
* Norwegian
¢ Finnish Permanent Site
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