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* SPRGN - South Pacific Regional GNSS Network
« 14 GNSS COR Stations
13 Pacific Island Countries

« Managed by GA, with the assistance of local government Lands & Survey or
Weather offimae
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e AUSCORS NTRIP Broadcaster

* Geoscience Australia (GA) provides 1 Hz data streaming from our Global Navigation Satellite System (GNSS)
stations throughout Australia, Antarctica and the Pacific, with a mean latency of below 2 seconds.
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ABMF  IGS ABMFOOGLP Les Abymes Guadeloupe IGN 16.2622222 -~
ABPO IGS ABPOOOMDG  Antananarivo Madagascar JPL -19.0180556
ADIS IGS ADISO0ETH Addis Ababa Ethiopia BKG 9.0350000
AIRA  IGS AIRADOJPN Aira Japan GSI 31.8238889
AJAC IGS AJACOOFRA Ajaccio France IGN 419272222
ALBH IGS ALBHOOCAN Victoria Canada GSC 48 3897222
ALGO IGS ALGOOOCAN  Algonquin Park Canada NRCan 459586111
ALIC IGs ALICO0AUS Alice Springs Australia GA -23.6700000
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Working Groups Resources About

Information

LAUT Station Information - Site Page

SitelD LAUT R

Country Fiji

Station Log laut_20160115.log

DOMES Number 50804M002

Constellation GPS GLONASS Galileo BeiDou QZSS
Data Center GA

TRIMBLE NETR9 TRMS59800.00 + NONE

B

Calibration  Clock
ROBOT

Collocation
INTERNAL None

LAUT Quality

Receiver + Firmware

2001-11-23 ASHTECH UZ-12 - CJ00
2004-10-04 ASHTECH UZ-12 - ZC00
2006-11-03 ASHTECH UZ-12 - CJ00

Read More

Daily RINEX observations

Antenna

2001-11-23 ASH701945C_M SCIS
2012-04-25 TRM59800.00 NONE

Cycle Slips

hitp://www.igs.org/igsnetwork/network by

site.php¢site=laut
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The Pacific Sea Level & Geodetic Monitoring Project (PSLGMP), operates under the Climate and

Oceans Support Program in the Pacific (COSPPac). It is a continuation of the 20-year South Pacific Sea
Level and Climate Monitoring Project (SPSLCMP) since 1991

Comprises of a tide gauge network component, and geodetic monitoring component (GNSS CORS)

* To monitor sea level over a long time period, vertical crustal movement of the earth needs to be

accounted for, to provide an absolute reading from the tide gauge

Geodetic monitoring component is maintained by Geoscience Australia

Providing a Long term height time series of data
Providing a Long term GNSS CORS data
In a consistent, accurate, global geocentric terrestrial reference frame — ITRF2008

Meeting accuracy requirements to match the expected sea level rise determined from over a
century previous global tide gauge measurements of Imm/annum
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PACIFIC SEA LEVEL & GEODETIC MONITORING PROJECT

Earth Monitoring: Permanent GNSS CORS

Sea Level Monitoring: Permanent SEAFRAME station with continuous
monitoring of instantaneous sea level

Co-Location of this equipment at 13 sites in the region:

Pohnpei, Metio
Federated States of Micronesia )
2 - : ‘@ Republic of the Marshall Islands
Manus Island, Aiwo, o arawa,
Papua New Guinea Nauru @ - Kiribati
" \\ Honiara, ~ Funafuti,
¥ "t\\.\Solomon Islands ® Tuvalu
' - ‘< e
= = ] Apia,
\ “.‘S.amoa
L% Lautoka, :
Port Vila, Fiji o % - Alofi
° o,y :
- Vanuatu ®, w. : @ Niue
.\‘ . Suva. 2 . -
g Fiji : Nuku'alofa, Rarotdnga‘

Tonga Cook Islands
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Geodetic Coordinates and Velocities (ITRF2008)

SAMO raw residuals
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Australian Government .
L —— GA Regional GNSS Datacentre

AUSCORS NTRIP Broadcaster

Geoscience Australia (GA) provides 1 Hz data streaming from our Global Navigation Satellite System (GNSS) stations throughout Australia, Antarctica and the Pacific.
The data is distributed via the AUSCORS Ntrip Broadcaster. Access to the data is free, however a username and password is required. The real-time data is made
available through an RTCM standard transmitted over the Internet using the NTRIP (Network Transport of RTCM via Internet Protocol).

To connect you will need:

+ Username and password,
« NTRIP client and internet access,
« Connection details.

Register for an Account

Connection Details

Host Domain auscors.ga.gov.au
Port 2101
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GNSS CORS Data Access

Index of /geodesy-outgoing/gnss/data

campaign/

daily/

[parent directory]

Name

Creative Commons Copyright Authorisation.txt

GA_NTRIPCaster Info.txt

GNSS_ data Readme.txt

highrate/
hourly/
sprgn/

Size

748 B

3.6kB
4.7kB

Date M
/16/13,
11/15/12
1/2/18
1/18/13
11/4/12
1/1/18
1/1/18
1/2/18

odified

12:00:00 PM
, 1:00:00 PM
, 1:00:00 PM
, 1:00:00 PM
, 1:00:00 PM
, 1:00:00 PM
, 1:00:00 PM
, 1:00:00 PM

Index of /geodesy-outgoing/gnss/data/highrate/2018/18001/23/

t [parent directory]

Name
00na001x00.18d.Z
00na001x15.18d.Z
00na001x30.18d.Z
00na001x45.18d.7Z
02na001x00.18d.Z
02na001x15.18d.Z
02na001x30.18d.Z
02na001x45.18d.Z
alby001x00.18d.Z

| alby001x15.18d.7Z
alby001x30.18d.2

L alby001x45.18d.7Z
alic001x00.18d.Z
alic001x15.184.Z
alic001x30.18d.Z
alic001x45.18d.Z
anda001x00.18d.Z

. anda001x15.18d.7Z
anda001x30.18d.Z
anda001x45.18d.Z

Size
248 kB
213 kB
251 kB
235kB
110 kB
103 kB
98.5 kB
102 kB
258 kB
257kB
245 kB
237kB
202 kB
200 kB
181 kB
183 kB
220 kB
218 kB
214kB
194 kB

Date Modified
1/1/18, 1:00:00 PM
1/1/18, 1:00:00 PM
1/1/18, 1:00:00 PM
1/2/18, 1:00:00 PM
1/1/18, 1:00:00 PM
1/1/18, 1:00:00 PM
1/1/18, 1:00:00 PM
1/2/18, 1:00:00 PM
I/1/18, 1:00:00 PM
1/1/18, 1:00:00 PM
1/1/18, 1:00:00 PM
1/2/18, 1:00:00 PM
/1718, 1:00:00 PM
. 1:00:00 PM
/ . 1:00:00 PM
/2/18, 1:00:00 PM
/1718, 1:00:00 PM
/1/18, 1:00:00 PM
/1718, 1:00:00 PM
/. . 1:00:00 PM
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Index of /geodesy-outgoing/gnss/data/sprgn/2018/

% [parent

Name
18001/
18002/
18003/
18004/
18005/
18006/
18007/
18008/

18009/
18010/

directory]

Size Date Modified
1/2/18, 1:00:00 PM
1/3/18, 1:00:00 PM
1/4/18, 1:00:00 PM
1/5/18, 1:00:00 PM
1/6/18, 1:00:00 PM
1/10/18, 1:00:00 PM
1/10/18, 1:00:00 PM
1/10/18, 1:00:00 PM

1/10/18, 1:00:00 PM
1/11/18 1-00-00 PM


ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data
ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data
ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data
ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data
ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data/sprgn/2018/
ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data/sprgn/2018/
ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data/sprgn/2018/
ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data/sprgn/2018/
ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data/highrate/2018/
ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data/highrate/2018/
ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data/highrate/2018/
ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data/highrate/2018/
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Weekly SINEX Files _
Weekly station performance

‘€ FTP directory /geodesy-outgoing/ap ions/apref at ftp.ga.gov.au - Windows Internet Explorer =1
@.\; v [ Fepuiiftp.ga.gov. aujgeodesy-outgoing aprefsoluticnsi apref [ [#2] [ X | [macau gnss network mn £
Be fk ven Fevrts Ds b Total number of stations: 303
W o [%H@cm fcess Platform I@FTP directory jgsodesy-o... I_} B~ B @ - Rese s @ETosk e | ...,
FTP directory /geodesy-outgoing/apref/solutions/apref at ftp.ga.gov.au 1 WEEde? RepeatﬂbilitE { T )
To view this FTP site in Windows Explorer, click Page, and then click Open FTP Site in Windows Explorer. ] St = t i CI # Da}rs l:l ]'2 34 56 N E U
Up to higher level directory e T T T e e e e e e e e Ty T T T T T T T e T T
seyoseon osest a0, e%8 amersizr.om QO0MAE 59975MO01 T MO0 0.48 1.18 1.87
oefoaraan v T3e, 560 seisirorn 01NA 59974M0O01 T X 0.54 1.61 5.80
%Egggﬁ gﬁ 175300 %iiii“ 0ZH&Z 59973M0O01 T MO .79 1.95 3.59
se/05/2011 o1ciza 20MA 59972MO0L T MG 0.41 1.29 2.00
05/03/5011 01+12me ot v 21NA AUMOOO1B4 T XEXXXEX 0.61 1.65 0.38
e i e ADEL AUMOOOOOS8 T XE0ONN 1.28 1.19 4 .02
osfoafon ou§ 13“ LALBU AUMOOOOOS T MO0 1.5/4 0.98 §&.10
oeros/a0s ouza 75533? e LALBY 50191MO01 T MG 1.682 2.87 4.30
ea/ea/zons oz S ALIC 50137MOO0L 4 HHK 0.2ZE 1.26 1.47
aosiaey e s AMNDA 59971MO01 T MO 0.5/4 0.87 1.74
Ga/as/zert o1iioms Teaess r ANTW AUMOQOO1O0 T EEEHEX 1.47 0.83 3.70
3?522?;311 °“$ ”“‘ s APOL AUMOOOO11 T MO 1l.44 1.44 T.61
e/ i e e APSL AUM0OO0012 R ¢ 000004 3.27  1.23 5.96
959372021 01:128 752,513 spriserom v AFMD AUMOOO0143 T MO 0.60 1.42 2.74
ot gov avigeodsy-ukgongopresltonsaprofpr 15207 s [ JAEEES S ARTU 12362M0O01L 5 MNIWX 3.18 2.20 3.20
) ) LASPR R0O5035006 T MO 2.39 2.88 12.17
Weekly station coordinates AUCK 50209M001 7 HENHXXX 1.27 1.66  4.47
AUKET 50216M0O01 T MO 1.53 1.668 4.81
ITRF2008 Cartesian Coordinates (X,Y,Z) @ 22/06/2011 ﬁ? ‘35’?3?51533 ; éﬁéﬁ é J; ; gg 1? - ég
0DONZ& 59975M001 -4073662.2922 4712064 .7447 ~1367874.4683 BALN AUMOOO1E0 T MO 0.40 1.24 3.82
0D1NZ 59974M001 -4084823.4609 4702026.6604 -13£9125, 8453 BANZ 22306M0O03 7 OKXNNKXEX 274 2 .94 7.17
JONA 59572M001  _4050385 3398  4212133.7534  _2547954.8034 BEOO 59997M001 7 XXX 0.62  0.80 1.46
21NA AUMO00184 _4048578.9364 4210151.5056 -2554917.6069 BDLE 501596MOOL 7 KEEEXXX 1.73 2.48 2.46
ADEL AUMO00008 -31926936.9094 3461614.4215 ~3/31644.2283 BDST 599B1M0O01 T KO0 0.80 1.43 2.86
ALBU AUMO00009 -4324312.5655 2817311.0325 -37315264.7605

ALBY 50191M0O01 -2441714.5963 4529128.5358 -3633363.2024
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Earth Monitoring and Reference Systems

T Topic Home Home > Earth Monitoring and Reference Systems > Geodesy and Global Navigation Systems » AUSPOS - Online GPS Processing Service > [ Email to friend (= Print friendly
e AUSPOS - Online GPS Processing Service FHEILES
, Geodesy and Global SEARCH ALL PRODUCTS
Navigation Systems * AUSPQS is a free online GPS data processing facility provided by Geoscience Australia [8a] maps rore]
oo ® AUSPOS takes advantage of both The IGS Stations Network and the IGS product range
« AUSPOS works with data collected anywhere on Earth 1l Data/ Applications [Hare]
Geodetic Techniques » Users submit their dual frequency geodetic quality GPS RINEX data observed in a 'static' mode to the GPS data processing system ==
« An AUSPOS report will be emailed to you (often in less than 5 mins) containing Geocentric Datum of Australia 1994 (GDAS4) and International Terestrial Reference Frame (ITRF) s AUSPOS Online GPS

Global Navigation Satellite coordinates Processing Service

System Networks
= AUSGeaid0g

Geodetic Datums

AUSPOS Submission Checklist * Geodetic Calculations

Regulation 13 Certificates Before submitting your GPS RINEX file/s, plaase ensura: = Astronomical Calculations

AEmEe e [ R e 1. The GPS RINEX file/s contains more than one hour (preferably two) of GPS data 0 EESiEE

AUSPOS - Online GPS 2. The GPS RINEX file/s do not contain any data from the current UT day p 4 ”

i i 3. The GPS RINEX file/s do not contain more than sevan days of data ¥ . L] 2 - W

e 3. The GPS RINEX le/s do ot contan more than e 3.2 Geodetic, GRS&0 Ellipsoid, ITRF2008
=Ep = 5. When submitting multiple files, ensure the first four characters / numbers of the file names are not the same
Introduction 6. You have used the IGS naming convention for the antenna type (refer the National Geodetic Survey (NGS) for more information) - . . . . . . . . . .
RINEX Data 7. The antenna height provided is the vertical distance from the ground mark to the Antenna Reference Point (ARP) Geold-ellipscidal separations, in this section, are computed using a spherical harmonic
How it works . , ; - . n . . N o
e G s Submit your data to AUSPOS svnthesis of the global EGM20058 genid. More information on the EGM2008 penid can he
GPS Antennas Il : . 7, 1. I : I '
Trouble Shooting AUSPOS FAQ's found at http: //earth-info.nga . wil/GandG/wgssd/gravitymod /e gm2008 /

Geomagnetism © AUSPOS - Step by Step

o Section 1 - Introduction to AUSPOS

Geophysical Network ~RINEX Data

Governance POS Works

- Understanding the Results
?.Eum‘z‘i"liliilg Station Latituda Longituds Ellipseidal Derived Above
(DM3) (DM3) Height {m) Geoid Height (m)
a9z0 -12 14 E5.1547E 178 08 OF.97027 50,744 3.114
[ e ASPA ~1a 19 33.03487  -170 43 20.77496 52.603 20,979
AUCK -36 38 10.22511 174 BD 03.78953 132,704 a7.771
CORH -26 B1 BE5.54545 176 44 B3.403873 170 266 135,968
FALE -12 4% BS.95936 -171 B% B&.30917 47 . 534 9.674
KOws -2 33 31.28498 164 17 14.41533 24,139 23.602
KTIA -35 04 08.14230 172 18 23.197a87 127 . 480 ag. 118
LAUT -17 38 31.72253 177 268 4768241 20,684 31.724
RITH -18 04 35.49319 -168 BE 37 .44949 20,719 59, 100
RORF -20 0Z 36.04074 167 B& 12.787a9 150 . G20 112,178
Home ¥ Earth Monitoring and Reference Systems ¥ Geodesy and Global Navigation Systems ¥ AUSPOS - Online GPS Processing SAMD -12 B BT .148732 -171 44 18.32831 TE.TER 39 .66T
TORG -21 08 40.96354 -175 10 45.17531 56315 3.748
WARK -36 24 03.87585 174 3% 446.00782 111.288 TEH.8EB1
Number of RINEX files' 1 v Submit RINEX using ® upload  ftp WHHG -3E 48 13.56176 174 18 B2.44164 172, 205 135.377
File Name Height (m) Antenna Type
Choose File 'No file chosen 0.0000 DEFAULT(NONE) v
Your Email Address: ATSPOS 2.0 Job Number: # 7656 3 ECommonwealth of Australia

User: andrick at scpac ar ] . .
submit | start over P E {Gecacience Australia) 2012


http://www.ga.gov.au/bin/gps.pl
http://www.ga.gov.au/bin/gps.pl

PACIFIC SEA LEVEL & GEODETIC MONITORING PROJECT
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* Increasing the confidence of measurements:

« Validation of tide gauge readings

-R$S\X Piﬁafggl**—_f——-, E;
DDBM
e
\
K T |™MsC
DDBM:
Primary BM 1GZ

We can measure the movement of the land using GNSS CORS



BENEFITS OF GNSS CORS TO LOCAL SURVEYING

* Alocal GNSS CORS site can provide the opportunity to preform accurate baseline measurements when the user
only has 1 geodetic quality GNSS receiver available.

Having observations from a permanent reference station available will allow local Lands &
Survey departments to update their current network of survey control from a Local coordinate
system onto the International Terrestrial Reference Frame [currently ITRF2008].
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BENEFITS OF A GNSS CORS TO LOCAL SURVEYING / Communiy
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The distance & azimuth between parts of the country that may once have been
known to only a low accuracy, can now be measured to the mm
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: - 5 Communauté
... Date . A * _/ fE;
SCHEDULE OF CO-ORDINATES (GRS 80 UTM ZONE 59) Fx du POCIFIC]U@
Refarence Latltude Lorngl tude Elevatlon _Easting Nerthlina
BON4 1922°58.31°] 173°08'13.,.21* 3.613 737781618 152955, 254 Director of Larda
KIR3 15217 17.00°| 172°55°22.26°| _ 3.565 713946, 755 | 143822.835
KIRT 19217 16.49°| 172°55 22.43" 356 713951.526 | 140807.0098 Slgrature . P ¥ b
TRZ1D 1928'25.76°| 173°01'43.06° 563 725694.036 | 165127, 15C
TRZ4E 1036°46.27°| 172°56'03.78" 307 51
UT179A \°19°49,05°| 172°58'28,64°| 4.237 | L7128 5 Notes and Purpose N
UT346 1919°47.72°| 172°50 ' 39.14°| _ 3.596 721890.871 | 147086.186 L S}L ey S"“KS USED ARE OLD GROUND
UT407 1521720, 147 173503° 13.71°] __3.063 728523.173 | 149951.067 ANTROL: LM%
2 THIE SURVEY WAS CARRIED OUT BY TRIMSLE
CECSYSTEM GLOBAL POSITIINNG SYSTEM (GFS)
i R SERIES.
! 3, INTERVISIEILITY SETWEEN STATIONS 1S NOT
| 170000N o ; o3 2 CUARRANTEED,
)
I 4, ALL DISTANCES SHOWN ARE SPHEROIDAL ROUNDED
| \ DIAGRAM OFF T0 THAEE PECINAL PLACES AND ALL BEARNGS
\ {NOT TO SCALE) SHOWN ARE CHORD BEARINGS ROUKCED OFF TO
[ \ NEAREST SECOND,
/ \ \\ { S. THE KRBATI COPS STATION, WHICH 1S PART OF
/ \ A / THE SOUTH PACIFIC SEA CLIMATE MONITORNG
/ \ & \ ! A FROJECT WAS USER AS THE BASE STATION FOR
| AV A ) THIS PROJECT.
TN, ‘oo gle 4
2o DA SIS s/ 6. ALL THE ELEVATIONS ASE REFERRED TO NEAN SEA
ME o\ XV .;i;a/,‘“ LEVEL DATUW
et \ N P
ol D \ 2GR A 7. SURVEY FERSONNEL INVOLVED N THIS SURVEY
22 \ Ve /a8 ARE :- ROMANO REQ, MARICIET] RATETA,
28 TRZ 18, \ / TIAOTH ENARL TIVERE TOORU, KATAESATI
7 BUMATAUA, TEWARD TAUMEABSS, TION URIAN
/ 7/ A (FISHERIES TEPARTMENT) & ANCRICK LAL {SOPAC).
i Fa A} N 7
I // i
I 7 = Survey Mark Detalls
1900000 o ‘Sl \ N Ype vey Marka
// / | N Ramser Ndll In Concrete
, \ Stainlezs Steel Pin In ground
7 / \ TGRS Pillar
7 / \ TRZ19 Brass Pin In Concrete 1957
! o TRZ4E Ramazaet Nall In Concrete
/ %% UT178A | Ramset Nail in Concrets
./ Fa UT348 | Ramset Nall I Cohcrete
e Q\d UT&07 Romset Nall In Concrate
Ay @i '
S \ . TacP....
Sl \ - O]
WA \
/ \ i hereby certify thot the survey represented
/ \ by this plan was made by ... Andriek L9l ...
/ '\ sadec—pmy—sipesvision and ie in decordance
/ . iy with the Surveyors Reguiqtions
/ 162"7-5;3‘45-‘ s
PR ). Xc 2. . March 2009, .. Romano Reo
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BENEFITS OF A GNSS CORS TO LOCAL SURVEYING ", o

Community
—, Communauté

*

. . W du Pacifique
* Local & Regional Benefits:

*
xyut

Strong local coordinated network is necessary for infrastructure and asset management.

Provide a common reference between local data sets (sea floor mapping, land surveys, aerial photography)
& allowing various GIS applications

Integration of data sets across the region (fisheries, maritime boundaries, large scale environmental
monitoring, disaster management)
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CHALLENGES OF GNSS CORS

* Power Supply
* Data Storage (Local Server -> Cloud)
* Communications (internet)

* Good Coordination with Local Contact

* Infrastructure and asset management.
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Questions?
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