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INTRODUCTION

The InternationalTerrestrialReference~rame(ITRF) is the resultof a combinationof different terrestrial
referenceframesprovidedby the four spacegeodetictechniqueqi.e. GNSS, SLR, DORIS andVLBI). To
performthis combinationbetweenindependenteferenceframes,it is hecessaryo have someco-location
siteswherethe varioustechniquesare operaing, from which local tie vectorsbetweertheir referencepoints
havebeensurveyedn threedimensions.

In April 2000,the GeographicaBurveylnstitute of Japan(GSI) installeda permanenGNSSstation in the
premiss of MeteoFranceat Rikitea The purposeof this Trimble equipmentwvasto collectdatato studythe
tectonicaroundJapanBy lack of Internetconnetion GNSSdataweremonthlysert to GSI.

Mid-July 2010,Dr. MachidaMorito informedthe SIRSabouttheir duty to leaveRikitea. With the adventof
REGINA network in the early July 2011 they gavelGN their agreemento usetheir pillar for the GNSS
stationallowing by this way the datatime seriescontinuity.

REGINA project(ReseausNSSpourl 6 | eGl&Navigation),basedon a cooperatiorbetweenCNES and
IGN, aimsto increasehe size of CNES GNSSstationsnetworkwith the purposeto provide a provision of
consolidatedndrealtime data.

With theinstallationof this new REGINA station in placeof the GSl ong we took the opportunityto survey
thereferencepointsof both DORIS andREGINA. Sothesetwo different spacegeodetictechniquesaretied
by terrestrialobservationprovidinga 3D vector.

This documentpresentghe Rikitealocal tie survey,which took placein August2011,from the observations
on siteto the computatiorwith asmanydetailsasnecessaryo fully analyzethe resultingSINEX file.

ACKNOWLEDGEMENTS

We would like to acknowledgeMeteo Franceagencybasedn F a afdr his involvementfor manyyearsin
DORIS projectandnow in REGINA one | would alsoadda specialthankto Olivier, Pierreand Sylvain, all
membersof MF teamat Rikitea, for their warnly welcome,for the equipmentmanagemenand for their
precioushelpduringthe surveywork or the REGINA andDORIS statiors installationandrenovation
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1 CO-LOCATION SITE

1.1 Sitedescription

Rikitea site is locatedby 23°S & 135°W, more than 1600 km to the eastsoutheastof Tabhiti, at the far
easterrpart of the TuamotuArchipelago This fourteen islandsgroupwith his own languageand cultureis
for this reasorpftenconsideredsa separatéslands groupcalledGambierArchipelago.

The primary village is Rikitea locatedon the largestisland of Mangarera. With the appearanceof pearl
culturethe Gambierpopulationrises quickly duringthelastdecadeso reachmorethan1200inhabitants.
The Gambier Archipelagg especiallythe primary island, Mangarevais of volcanic origin. The highest
points Mt Duff andMt Mokoto, arerising to morethan400m. T h e yabngthei s | asoauthéoas and
for our trouble just nearthe premise of the weatherstationwhereboth DORIS and REGINA stationsare
setup

At thefl Wier dur ot b e a8dé gauge(GLOSSNn°138) run by the University of Hawaii Sealevel
Center.The markerhasbeentied with DORIS by IGN in 2007 and 2009 using GNSS observationgsee
reports CR/G 230 SGNn° 28185fi | n s t ade la atationd®RIS de RikiteaH. Fagard/JC.Poyard i

janvier 2008and CR/G 245 SGNn° 28243 R ® n o vdala statianDORISde RikiteaJC. PoyardT juin
2009).

On a geodeticpoint of view, Rikitea site posessegeferencepoints from two spacegeodetictechniques;
indeedthereare:

i aGNSSREGINA station

i aDORISstation

("W

DORISantenna N RE antenna
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1.2 Sitesituation

Generalmap of FrenchPolynesia

* HAtels clasals
ot petiis AOtedlerie

® Petite Mtellerie

Sitelocationon Mangarevdslandi GambierArchipelago
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2 CO-LOCATED POINTS

2.1 DORIS station

2.1.1 DORISreferenceoints

After anexperimenin 1995, thefirst realDORIS (DopplerOrbitographyandRadiopositioningntegratedy
Satellite)stationfiRIKB® was setup on Septembe23® 2006 The DORIS antennais on top of a very rigid
30 cm sidedand 2 m height metal tower. Following a car bump on the tower, the antennail R | Lv®
renovatedbn March 13" 2009. More recently just beforethis surveywork the stationwasupgradedandthe

DORISantennahangd Thecurrentreferencepointisi R1 MB 0

Thedifferent DORIS points havebeenas®ciatedwith distinctacronymandDOMES numberassummarized

below:
Acronym | DOMES number Antenna/ Support Period
- : from Sep.2006to Mar. 2009
RIKB 92301S0Q Stared veryrigid 2 m heighttower (with carbumpin Jun.2008
RILB 92301508 Stared veryrigid 2 m heighttower | from Mar.2009to Jul.2011
RIMB 923015004 Stared veryrigid 2 m heighttower from Aug. 2011till now

NB: the antennaseferencepointswere accuratelysurveyed(preciseDORIS internallocal ties betweenthe
different positions)with respectto the DORIS markerembeddedn a concreteblock (DOMES number:

92301M00). An extractof thesitelog is givenin appendix6.2.

Acronym: RIMB _ DOMES number: 92301S004

Geneal view Closeup view (referencepoint)

Description: DORIS antennaeferencepoint (CheltonF6175type).
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2.1.2 DORISmarker

Pointname: DORIS mark

Generalview

Description: DORISdomedmarkin concreteblock

2.2 GNSSREGINA station (GAMB)

This GNSSstation,partof the REGINA network,hasbeeninstalledin Aug. 2011ontop of the GSl stainless
pillar. Indeedwith the departureof GSI from Rikteatheir pillar wasfree. In July 2011they confirmedIGN
the authorizatiorfor usingtheir pillar. Our first ideawasto call the REGINA stationRIKG but on arequest
of our colleaguesrom GSl who treatedthe RINEX files from April 2000to 2010with the nameGAMB we
finally agreedo keepthe nameGAMB for the station(appendix6.3).

Theiragreemento usetheir pillar for the GNSSstationallows a nice datatime seriescontinuity.

Acronym: GAMB DOMESnumber: 9230IM003

; gl S
Geneal view Referencepoint

Description: Antennaheightis 0.000m.

Tie with the DORIS antennahasbeensurveyedin 2007 and 2009 using GNSS observationgseereports
CR/G 230 SGNn° 281857 | n s t ade laatatioroDORIS de Rikitea and CR/G 245 SGN n°® 28243
i R ®n o wald stattonDORISde Rikitea).
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2.3 Other points of interest

2.3.1 SHOMmarker

In the southeastpart of the meteostationpremise thereare threeconcreteblockswith a SHOM markeron
each Theyweresetup during the Pacific Oceanographidlission (MOP). This geodeticcampaigraimedat
establishingand realizing a geodeticreferenceframe for French Polynesiabasedon GPS and DORIS
observationsWe choosédor our surveythe markerin the block carvedMOP 2000.

Pointname: SHOM _____noDOMESnumber

Geneal view Closeu view (referecepoint)

Description: markcarvedSHOM embeddedn a concreteblock

2.3.2 Othersurveypoint

Most of the pointsaretemporarymarkersbut oneof thesepointscouldbere-uselaterif neededItd aboltin
aconcreteblock.

Pointhame: RM-1 ' no DOMES number

. k_'*ﬁ&t., :

Closup view (referencepoint)

Geneanl view

Description: bolt in a concreteblock
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3 SURVEY DESCRIPTION

3.1 Organization

All the topometricsurveyinstrumentsand equipmentdelongto IGN andwere sert for the purposeof the
surveythatwascarriedout by JC. Poyardfrom July 30" to 31%, 2011.

3.2 Equipment (Instruments)

A Leicatacheomete(TC2002 was usedfor this work. This instrument which is regularly calibratedby
IGN equipmentcontrol unit, was associatedvith two Leica accurateprisms It has a standarddeviationof
0.15 mgonfor horizontalandvertical anglesand1 mm + 1 ppmfor distancesThe GPSobservationsvere
performedwith two Leica 1200 receives and a Leica AX 1202 GG antennaor an Ashtech70194501
(RevisionE) antenna

All theseinstrumentsallowed the observationgo be recordedelectronicallyon memory cardsor storage
devicesandwerethendownloadedo alaptopPCfor checkings

3.3 Rikitea observationspolygon

All the surveywasconductedn orderto providethe highestaccuracyin the determinatiorof the 3D vectors
betweenthe observingeferenceoints Hereafteiis the Rikiteaobservationpolygon

toward REFN\\
RM-1

™-1

\ toward REFS

IGNT SERVICE DE GEODESIE ET NIVELLEMENT, 73 avenue de Paris, 94165 $éamdé Cedek Tél: 01 43 98 83 25 sgn@ign.fr



IGN J-C. Poyard RT/G 122

Service Rikitea ITRF co-location survey v
de Géodésie
et Nivellement REGINA / DORIS terrestrial local tie page 12/30

3.4 Survey method

All the visible lines of sight were observedwith the tacheometerHorizontal directionsand zenith angles
wereobservedn datasets,eachsetconsistingin onereadingin bothdirectandreversetheodolitepositions.
Distance measurementsvere observedat least once over eachline. Meteorological data (atmospheric
pressureand temperaturelusedto correctthe distanceswere recordedat the beginningof eachstation
occupation.

Two stationsweredeterminedy GPStechniqueandusedto getthep o | y deanng.s

3.4.1 Verticality checkandcentringequation

Using a theodolitethe verticaity of the DORIS « theoretical» antennareferencepoint was measureavith
respectto the correspondingnarker. The resultsof this eccentriciy combinedwith the height abovethe
markerformsthe centringequations.

For the prismon GAMB, the heightabovethe markerwas 0,236m andfor DORIS the prismwas0,253m
abovethe DORISplate

3.4.2 GPSobservations

GPSobservationdiavebeencarriedout on the two referencepointsii EFNo andii EFSwith a Leica 1200
receiverassociatd with a Leica AX1202 GG antennaandfor GAMB the receivera Leica 1200 associated
with an Ashtech70194501 Rev.Eantenna.

Thefollowing tablesumsup the GPSobservations.

Point Start(UT) End(UT) Ant. Height(m) Ant. Type
GAMB DOY 218 DOY 219 0,000 ASH701945E_M
09: 46 08: 47
REFN DOY 218 DOY 218 1,397 LEIAX1202GG
08:29 16:04
REFS DOY 218 DOY 219 -0,050 LEIAX1202GG
16: 21 08: 30

All antennaheightsare relatedto the antennareferencepoint None of the antenna was equippedwith a
radome.On the two referencesthe antennaheightsare measuredutin factw e 6mamly interestedby the
planimetricpositiori

4 COMPUTATIONS

4.1 On-sitevalidation

Thetheodoliteobservationsverecheckedn sitein orderto point outany problem

IGNT SERVICE DE GEODESIE ET NIVELLEMENT, 73 avenue de Paris, 94165 $éamdé Cedek Tél: 01 43 98 83 25 sgn@ign.fr
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4.2 GPSnetwork

Backto the office, the short GPSbaselinesvere processeavith LEICA GeoOffice v8.1 Softwareusingthe
i a b s oAN8Samtaennaalibrations igs08.atx
Theresultallowsusto determinghe bearingfrom GAMB towardthetwo reference REFSandREFN.

4.3 Global Adjustment

Thefinal computatiorhasbeencarriedout by a 3D LeastSquareAdjustmentwith the MicrosearchGeolLab
2001version20019.20.0software.Theinputfile (seeappendix6.4) deak with :

1 Theodoliteobservations horizontalandzenithanglesdistances

1 Centringequations relative positionbetweemnoints

1 Azimuthstowardreferencesssuedrom the GPSbaselinegprocess.

1 RILB coordinatesonstrainecit 1 mmto their ITRF2008(epoch2011:218) values.

Thea priori standardieviationsusedfor thedifferentobservationsvith tacheometerare:
1 0.8mgonfor horizontalangles
1 1.3 mgonfor verticalangles
1 1mmfor distancen prism
(Thesearethe valuesusedfor mostof thetargetsn our MicrosearchGeolLabcomputatiorinputfile).
This adjustmenbutputfile (seeappendix6.5) providedcoordinatesand a covariancematrix of our survey
work.

5 RESULTS

5.1 Station nametranslation table

The following list sumsup the mostinterestingpoints usedin the MicrosearchGeoLabinput file. In bold,
the main points,descriptionusednameor codeandcomputatiomame(appendix6.4).

PointDescription DOMESnumber | Computatiomame
DORISstation
1 RIM B Antenna ReferencePoint 92301S004 RIM B
1 RILB Antenna ReferencePoint 92301S003 RILB
f DORISdomedmarkin concreteblock 92301M001 DORm
GNSSREGINA station
1 GAMB [/ axisand baseof antenna 92301M003 GAMB
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5.2 Adjusted coordinatesand confidenceregions

The resultsof the adjustmentare the coordinatesof all pointsaswell astheir confidenceellipsoidsin the
ITRF20M® atthe meanepochof the observationgi.e. epoch2011:218).
Thetablebelowprovidesthe 3D coordinatesindconfidenceregionat 95% of the pointsof interest.

RIKITEA METEOSTATION (FRENCH POLYNESIA) - AUGUST2011 SURVEY

Microsearch Geolab, V2001.9.20.0 GRS80 UNITS: m,GRAD Page 0004
Adjusted  XYZ Coordinates:
X- COORDINATE Y- COORDINATE Z- COORDINATE
CODEFFF STATION STD DEV STD DEV STD DEV
XYz DORmM -4147136.2891 - 4152217.5254 -2490022.8669 m 0
0.0018 0.0018 0.0018
XYZ GAMB -4147126.7862 - 4152222.1601 -2490033.1198 m 0
0.0020 0.0020 0.0019
XYz RILB -4147137.8620 -4152219.1040 -2490023.8360 m 0
0.0012 0.0012 0.0012
XYz RIMB -4147137.8620 -4152219.1040 -2490023.8360 m 0
0.0016 0.0016 0.0016
XYz RM 1 -4147139.7890 - 4152224.5591 - 2490006.0527 m 0
0.0018 0.0018 0.0018
XYz SHOM -4147120.6328 - 4152224.0751 -2490035.2402 m 0
0.0018 0.0018 0.0018

RIKITEA METEOSTATION (FRENCH POLYNESIA) - AUGUST2011 SURVEY

Microsearch Geolab, V2001.9.20.0 GRS80 UNITS: m,GRAD Page 0011
2-D and 1-D Station Confidence Regions (95.000 and 95.000 percent):

STATION MAJORSEMI- AXIS AZ MINOR SEMI- AXIS VERTICAL
DORmM 0.0044 139 0.0044 0.0035
GAMB 0.0046 122 0.0045 0.0042
RILB 0.0028 90 0.0028 0.0023
RIMB 0.0040 90 0.0040 0.0032
RM 1 0.0046 83 0.0045 0.0035
SHOM 0.0045 144 0. 0044 0.0035

Fromtheabovecoordinatesi t pdssibleto calculatethe following vectors:

Vector dX (m) dy (m) dz(m)
GAMBA RIMB -11.076 3.056 9.284
RIMBA DORIS_marker 1.573 1.579 0.969

The whole covariancematrix was computedand then it was possibleto extractfrom it the covariance
submatrixfor the main points of interest Finally, this covariancesubmatrixhas beenconvertedinto the
SINEX format using the « geotosnx» tool provided by Z. Altamimi. The resulting SINEX file
(92301 IGN_2Q11-218 SNX) is presentedh appendk 6.6.
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6.1 Appendix 1: site pictures
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6.2 Appendix2:"RILB" DORIS station sitelog (extract)

Note: only the pointsmostrelevantto this surveywereretainedn thefollowing extract.
Thecompleteversionof this sitelog is availableat : http://idsdoris.org/network/sitelogs.html

RIKITEA DORIS site  description form

0. Form
Prepared by
Date prepared
Report  type

location

UPDATE

1. Site information
Site  name

Site  DOMESnumber
Host agency

City
State
Country
Tectonic
Geological

or province
plate _
information

Geographical coordinates
North Latitude
East Longitude
Ellipsoid height
Approximate  altitude

2. DORIS
2.1
] Four
(e)
_ IERS
(€e)
Date
] Date
(e) .
Height

antenna and reference

character ID

DOMESnumber

installed
removed (dd/mmlyy)

2.2
Four

é
IERS DOMESnumber

(é
Date
Date

(é
Height

(é)
Notes

character ID

installed
removed (dd/mmlyy)

2.3
Four character
Antenna model
Antenna serial number
IERS DOMESnumber
CNES/IGN number
DORIS SSALTO number
Date installed
Date removed (dd /mmlyy)
Antenna support  type
Installed on
Height
Ground mark type

ID

Ground mark DOMESnumber

Notes

(dd/mmlyy):

above ground mark :

(dd/mmlyy):

above ground mark :

(dd/mmiyy):

above ground mark

SIMB (DORIS installation
04/02/2011

RIKITEA
92301
Meteo - France
Rikitea
Mangareva,

Gambier

and maintenance department)

Islands

FRANCE (Polynesia)

PCFC

(ITRF)
: -23 deg

-134 deg 57

82 m
92 m

point
RIKB
92301S002

23/09/2006
04/06/2008

2428 m

RIKB
923015002

04/06/2008
11/03/2009

2428 m

2 GHz offset
following

RILB
Starec
139
92301S003
923012
287
13/03/2009

30 cm sided
60 cm sided
2431 m
Domed brass
92301M001
New antenna,
initial

a car

7 49"

54"

information

54 mmsouth, 51 mmeast,
bump on the tower

2 mmup

52291 type

metal
block

very rigid
concrete

tower,
extending

2 m high
2 m deep

mark 12 mmdiameter

15 mmsouth, 2 mmwest of the

RIKB position
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3. DORIS beacons information
(e)
4. ITRF coordinates and velocities of the current DORIS ref. point (RILB)
Solution ITRF2005
Epoch 2000.0
X = -4147137.218 m Y = -4152219.575 m Z = -2490024.180 m
Sig X = 0.003 m Sig Y = 0.003 m Sig Z = 0.003 m
VX = -0.05649 mly VY = 0.03853 mly VZ = 0.02982 mly
Sig VX = 0.001 mly Sig VY = 0.001 mly Sig VZ = 0.001 mly
5. IERS colocation information
6. Tide Gauge colocation information
( é)site log fausse !
7. Local site ties
7.1
(é)
7.2
(é)
7.3
Point  description Domed mark under DORIS antenna
DOMEShumber 92301M001
Differential components from the current DORIS ref. point (RILB)
to the above point (in the ITRS) :
dX (m) : 1574
dy (m) 1.579
dz (m) 0.968
Accuracy (m) 0.002
Date measured 14/03/2009
Additional information Survey by IGN-F 2009
7.4
(e)
7.5
Point  description Permanent GNSS station managed by GSI (Japan)
DOMESnumber 92301S000
Differential components from the current DORIS ref. point (RILB)
to the above point (in the ITRS) :
dxX (m) : 11.075
dy (m) - 3.059
dz (m) -9.281
Accuracy (m) 0.002
Date measured 14/03/2009
Additional information Survey by IGN-F 2007 & 2009
8. Meteorological Instrumentation
(é)
9. DORIS network contacts
(é)
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6.3 Appendix3: " GAMB" GNSSsitelog (extract)
GAMBSite Information Form
0. ) Form
(e)
1. Site Identification of the GNSSMonument
Site  Name ;. Rikitea
Four Character ID GAMB
Monument Inscription
IERS DOMESNumber 29301M003
CDP Number
Monument Description . Stainless mast
Height of the Monument : 1.727
Monument Foundation CONCRETEBLOCK
Foundation  Depth 14
Marker Description none
Date Installed 2000- 03- 27
(é
Additional Information The first GNSS station was installed by the Geographical Survey
Institute of Japan (GSI) on Apr. 2000. Recorded data were sent monthly. Mid- 2010 GSI had to leave
Rikitea. On August 2011, CNESand IGS set up an antenna in place of the former one.
2. Site Location Information
City or Town Rikitea
State or Province Gambier Archipelago
Country French Polynesia
Tectonic  Plate . Pacific Plate
Approximate  Position (ITRF)
X coordinate (m) 1 -4147126.11
Y coordinate (m) - 4152222.61
Z coordinate (m) - 2490033.48
Latitude (N is +) - 230749.290
Longitude (E is +) - 1345753.336
Elevation (m,ellips.) 80.65
Additional Information ITRF2005 ep 2000.0 coordinates
Located in the meteo station premises
GNSS Receiver Information
3.1 Receiver Type TRIMBLE 4000SSI
(e)
3.2 Receiver Type TRIMBLE NETR9
Satellite System GPS+GLONASS
Serial  Number 5025K68523
Firmware Version 4.22
Elevation Cutoff ~ Setting
Date Installed 2011 - 08- 04T00:00Z
Date Removed (CCYY- MM DDThh:mmZ)
Temperature  Stabiliz.
Additional Information
3.x Receiver Type (A20, from rcvr_ant.tab; see instructions)
(é)
4. GNSS Antenna  Information
41 Antenna Type TRM33429.20+GP DOME
(é)
4.2 Antenna Type TRM59800.00 NONE
Serial  Number 5037353973
Antenna Reference Point BPA
Marker - >ARP Up Ecc. (m) 0.000
Marker - >ARP North Ecc(m) 0.000
Marker - >ARP East Ecc(m) 0.000
Alignment  from True N 0
Antenna Radome Type NONE
Radome Serial  Number
Antenna Cable Type Leica
Antenna Cable Length 30m
Date Installed 2011 - 08- 04T00:00Z
Date Removed (CCYY- MM DDThh:mmZ)
Additional Information
4x  Antenna Type (A20, from rcvr_ant.tab; see instructions)
(e)
5. Surveyed Local Ties
5.1 Tied Marker Name Tide gauge GLOSSn°138 Mark carved SHOMnN°1l 1969
(e)
5.2 Tied Marker Name SHOM(carved SHOMin a block inscrib ed MOP 2000)
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(é)
5.3 Tied Marker Name DORIS MARKER
Tied Marker Usage (SLR/VLBI/LOCAL CONTROL/FOOTPRINT/etc)
Tied Marker CDP Number : (A4)
Tied Marker DOMESNumber : 92301M001
Differential Components from GNSSMarker to the tied monument (ITRS)
dx (m) : -9.503
dy (m) 4.635
dz (m) 10.253
Accuracy  (mm) 4

Survey method
Date Measured

TRILATERATION
2011-07-31T00:00Z

Additional Information Surveyed by IGN (France)
54 Tied Marker Name RILB
(e)
5.5 Tied Marker Name RIMB
Tied Marker Usage (SLR/VLBI/LOCAL CONTROL/FOOTPRINT/etc)
Tied Marker CDP Number (A4)
Tied Marker DOMESNumber : 92301S004
Differential Components from GNSSMarker to the tied monument (ITRS)
dx (m) : -11.084
dy (m) 3.048
dz (m) 9.279
Accuracy  (mm) 4
Survey method TRILATERATION
Date Measured 2011- 07- 31T00:00Z
Additional Information Surveyed by IGN (France)
5x Tied Marker Name
(€é)
6. Frequency Standard
(é)
7. Collocation Information
7.1  Instrumentation Type DORIS
Status PERMANENT
Effective Dates 2006 - 09- 23
(€é)
8. Meteorological Instrumentation
(€é)
9. Local Ongoing Conditions Possibly  Affecting Computed Position
(e)
10. Local Episodic Effects Possibly  Affecting Data Quality
(e
11. On Site, Point of Contact Agency Information
__ Agency : METEOSTATION, RIKITEA
(é)
12. Responsible  Agency (if different from 11.)
Agency Centre National d"Etudes Spatiales
Preferred Abbreviation CNES
Mailing  Address CNES DCT/OP/EM - 18, avenue Ed. Belin 31401 Toulouse
Primary Contact
Contact Name Jean - Paul Cardaliaguet
Telephone (primary) +33 5 61 27 31 98
Fax +33 5 61 28 15 36
E- mail jean - paul.cardaliaguet@cnes.fr
Secondary Contact
Contact Name Bruno Garayt
Telephone (primary) +33 1 43 98 81 97
E- mail bruno.garayt@ign.fr
13.  More Information
(e)

Cedex09 France
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6.4 Appendix 4 : adjustment input file

*RIKITEA METEOSTATION GROUNDCONTROLSURVEYPERFORMEDN AUGUST2011

TITL RIKITEA METEOSTATION (FRENCH POLYNESIA) - AUGUST2011 SURVEY
COMPADJ

ELIP GRS80 6378137.0000 6356752.3141
MAXI 30

CONF YES YES YES YES NO

PSOL NO YES

PMIS NO NO

PRES YES NO

PADJ NO NO YES NO YES NO

VARF YES YES NO

RTST TAU MAX

LUNT m 1.000000000000

CONV 0.00010

CLEV 95.000

ANGT GRD

LDEC 4

* LIST OF POINTS for the SURVEYADJUSTMENT,ITRF ACRONYMS,n°® DOMES and POINTS DESCRIPTION *

* PERMANENTGPS
* GAMB: REGINA GNSSstation  mark (DOMES 92301M003)
* (= Top of stainless mast = antenna's axis and base at ARP)

* DORIS

*»*RIKB: former DORIS Starec antenna reference point  (Sep. 2006 to Jun. 2008 = SOLN1l) (DOMES
92301S002)

**RIKB_SO)LNZ . former DORIS Starec  antenna  reference point (Jun. 2008 to Mar. 2009) (DOMES
923015002

* RILB : former DORIS Starec antenna reference  point (Mar. 2009 to Jul. 2011) (DOMES 92301S003)

* RIMB : current DORIS Chelton antenna reference point (as of 2007-10-02) (DOMES 92301S004)

* DORm: IGN hexagonal domed mark below the DORIS antennas (DOMES 92301M001)

* PERMANENTMARKS

* SHOM: mark carved SHOMembedded in a concrete block inscribed "MOP 2000"
TEMPORARWARKS
TM_1: temporary mark 1 = wood stick in the ground
RM_1: It's not a marker but a "pail" that could be re-use later.

RefN: temporary mark = wood stick in the ground

RefS: temporary mark = wood stick in the ground

GAMB_Prism : Prism 0,236 m above GAMB

DORIS_Prism : Prism 0,138 m below RIMB (or 0,253 m above DORIS plate)
DORIS_th = DORIS_Prism 0,138 m below RIMB (or 0,253 m above DORIS plate)

* Ok Rk k Ok % F

R AZIMUT DEDUCTEDFROMTHE GPS DETERMINATION
AZIM GAMB_prism RefN 371 95 85.0 0.003
AZIM GAMB_prism RefS 191 6 35.0 0.004
FORCED ITRF2008 EPOCH2011:218 COORDINATES
3DC
XYZ 000 RILB - 4147137.862 -4152219.104 -2490023.836 m
COV CT DIAG 1
ELEM 0.000001 0.000001 0.000001
APPROXIMATE COORDINATES
PLH 000 DORmM S 23 7 4892701 W134 57 53.71545 79.7925 m 0
PLH 000 DORIS prism S 23 7 48092751 W134 57 53.71538 82.0846 m 0
PLH 000 DORIS_th S 23 7 4892755 W134 57 53.71535 82.0844 m 0
PLH 000 GAMB S 23 7 49.27738 W134 57 53.36402 80.6601 m 0
PLH 000 GAMB_prism S 23 7 49.27738 W134 57 53.36402 80.8961 m 0
*PLH 000 RIKB S 23 7 4892703 W134 57 53.71546 82.2205 m 0
*PLH 000 RIKB_SOLN2 S 23 7 48.92883 W134 57 53.71366 82.2225 m 0
*PLH 000 RILB S 23 7 4892753 W134 57 53.71536 82.2225 m 0
PLH 000 RIMB S 23 7 4892753 W134 57 53.71536 82.2225 m 0
PLH 000 RM1 S 23 7 4832924 W134 57 53.62779 80.1435 m 0
*PLH 000 Refl s 23 8 14.000000 w134 55 6.000000 20.0000 m O
PLH 000 RefN S 23 7 46.27512 W134 57 54.89414 82.3240 m 0
PLH 000 RefS S 23 7 5161587 W134 57 53.00673 724316 m 0
PLH 000 SHOM S 23 7 4937899 W134 57 53.16343 78.6822 m 0
PLH 000 TM 1 S 23 7 49.21038 W134 57 53.96180 81.3427 m 0
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CENTRING EQUATIONS
* DORIS antennas excentricities and height with respect to DORm  (MARKER)
3DD
PLH 000 RIMB s 23 7 48.927000 w134 57 53.715800 82.43000
PLH 000 RILB s 23 7 48.927000 w134 57 53.715800 82.43000
PLH 000 DORIS_th s 23 7 48.927000 w134 57 53.715800 82.29200
PLH 000 DORIS prism s 23 7 48.927000 w134 57 53.715800 82.29200
PLH 000 DORm s 23 7 48.926500 w134 57 53.715900 80.00000
COV LG DIAG
ELEM 0.000001 0.000001 0.000001
ELEM 0.000001 0.000001 0.000001
ELEM 0.000001 0.000001 0.000001
ELEM 0.000001 0.000001 0.000001
* GAMB_prism is centred and 0.236 m above GAMB
3DD
PLH 000 GAMB_prism S 23 7 49.27700 W134 57 53.36400 81.236
PLH 000 GAMB S 23 7 49.27700 W134 57 53.36400 81.000
COV LG DIAG 0.00000 1.00000 0.00000 1.00000 0.00000
ELEM 0.00000009 0.00000009 0.000001
*Tours d'horizon
SIGM AH 8.0
*HIST NEW
DSET AH
*DIR SHOM Refl 0 O 0.0
DIR SHOM RefS 85 98 35.1
DIR SHOM GAMB_prism 222 0 18.9
DIR SHOM DORmM 236 23 37.3
DIR SHOM DORIS_prism 236 20 32.0
DSET AH
*DIR SHOM Refl 0 O 0.0
DIR SHOM ™1 204 39 22.1
DIR SHOM RM 1 265 37 79.9
DSET AH
*DIR ™ 1 Refl 0 0 0.0
DIR ™1 RefS 67 67 4.1
DIR ™ 1 DORIS_prism 333 24 88.4
DIR ™ 1 DORmM 333 18 43.0
DIR ™ 1 GAMB_prism 397 75 16.5
DSET AH
*DIR ™ 1 Refl 0 0 0.0
DIR ™1 SHOM 4 37 235
DIR ™ 1 RM 1 311 54 51.7
DSET AH
*DIR RM 1 Ref2 0 0 0.0
DIR RM 1 GAMB_prism 69 85 96.6
DIR RM 1 DORIS_prism 94 46 30.7
*DSET AH
*DIR RM 1 Ref2 0 O 0.0
DIR RM 1 SHOM 61 17 21.6
DIR RM 1 ™1 107 36 12.5
DIR RM 1 RefN 252 90 50.3
DSET AH
DIR DORIS_th RefS 0 0 0.0
DIR DORIS_th GAMB_prism 367 57 111
DIR DORIS_th RefN 190 39 62.2
*HIST GEN Tours d'horizon
*Instrument or Target/prism heights
HI SHOM 1435 m
HI RM 1 1.544
HT SHOM 1.435
HT RM 1 1.544
Zenithales
SIGM ZA 13.0
*HIST NEW
*2ANG ZA SHOM Refl 101 3 29.9
ZANG ZA SHOM RefS 107 11 95.6
ZANG ZA SHOM GAMB_prism 92 97 57.1
ZANG ZA SHOM DORmM 101 16 15.0
ZANG ZA SHOM DORIS_prism 94 21 89.8
*2ANG ZA SHOM Refl 101 3 30.7
ZANG ZA SHOM ™ 1 96 80 90.1
ZANG ZA SHOM RM 1 97 43 9.2
*ZANG ZA TM1 Refl 101 4 50.8
ZANGZA TM1 RefS 107 16 68.9
ZANGZA TM1 DORIS_prism 95 77 98.2
ZANGZA TM1 DORmM 108 76 75.4
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ZANGZA TM 1 GAMB_prism 101 65  96.2
*ZANG ZA TM 1 Refl 101 4 523
ZANGZA TM 1 SHOM 103 18  50.7
ZANGZA TM 1 RM 1 99 46  68.3
*ZANG ZA RM 1 Ref2 101 7 6.2
ZANGZA RM1 GAMB_prism 101 45 105
ZANGZA RM1 DORIS_prism 98 27 95.0
*ZANG ZA RM 1 Ref2 101 7 8.7
ZANGZA RM1 SHOM 102 56  40.3
ZANGZA RM1 ™ 1 100 52 91.0
ZANGZA RM1 RefN 99 35  16.8
ZANG ZA DORIS_th RefS 107 18  80.8
ZANG ZA DORIS_th GAMB_prism 105 13 923
ZANG ZA DORIS_th RefN 99 82 732

*HIST GEN Zénithales

Distances

SIGM DP  0.0010

*HIST NEW

DIST DP SHOM GAMB_prism 6.54737
DIST DP SHOM DORIS_prism 21.05202
DIST DP SHOM ™ 1 23.32874
DIST DP SHOM RM 1 34.92076
DIST DP TM 1 DORIS_prism 11.19912
DIST DP TM 1 GAMB_prism 17.13708
DIST DP TM1 SHOM 23.32844
DIST DP TM 1 RM 1 28.72550
DIST DP RM1 GAMB_prism 30.12439
DIST DP RM1 DORIS_prism 18.57928
DIST DP RM1 SHOM 34.92030
DIST DP RM1 ™ 1 28.72505
DIST DP DORIS_th GAMB_prism 14.73507

*HIST GEN Distances

HIST ALL Toutes les observations
END
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6.5 Appendix 5: adjustment output file

RIKITEA METEOSTATION (FRENCH POLYNESIA) - AUGUST2011 SURVEY

Microsearch ~ GeolLab, V2001.9.20.0 GRS80 UNITS: m,GRAD Page 0001
Wed Feb 22 14:31:56 2012
Input file: X:\ Ratt_tt \ Ratt_tt.iob
Output file: X:\ Ratt_tt \ Ratt_tt.Ist
Options  file: C:\ Program Fil es\ Microsearch \ Geolab\ default.gpj
PARAMETERS | OBSERVATIONS
Description | Number | Description | Number
No. of Stations 12 Directions 20
Coord Parameters 36 Distances 13
Free Latitudes 12 Azimuths 2
Free Longitudes 12 Vertical Angles 0
Free Heights 12 Zenithal Angles 20
Fixed Coordinates| 0 Angles 0
Astro.  Latitudes | 0 Heights 0
Astro.  Longitudes| 0 Height Differences| 0
Geoid Records 0 Auxiliary Params. 0
All  Aux. Pars. 6 2- D Coords. 0
Direction Pars. 6 2-D Coord. Diffs. 0
Scale Parameters 0 3- D Coords. 3
Constant  Pars. 0 3-D Coord. Diffs. 15
Rotation  Pars. 0
Translation Pars.| 0
Total Parameters 42 Total Observations| 73
Degrees of Freedom = 31
SUMMARYOF SELECTEDOPTIONS
OPTION | SELECTION
Computation  Mode Adjustment
Maximum lIterations 30
Convergence Criterion 0.00010
Residual  Rejection Criterion Tau Max
Confidence  Region Types 1D 2D 3D Station
Variance Factor (VF) Known Yes
Scale Covariance Matrix With VF Yes
Scale Residual Variances With VF No
Force Convergence in Max lters No
Distances  Contribute To Heights No
Compute Full Inverse Yes
Optimize Band Width Yes
RIKITEA METEOSTATION (FRENCH POLYNESIA) - AUGUST2011 SURVEY

Microsearch ~ GeolLab, V2001.9.20.0 GRS80 UNITS: m,GRAD Page 0002
Generate Initial Coordinates Yes
Re- Transform  Obs After 1st Pass | Yes
Geoid Interpolation Method | Bi - Quadratic

RIKITEA METEOSTATION

Microsearch GeolLab, V2001.9.20.0

SURVEY
m,GRAD Page 0003

(FRENCH POLYNESIA) - AUGUST2011
GRS80 UNITS:

Adjusted PLH Coordinates:
LATITUDE LONGITUDE ELIP - HEIGHT
CODEFFF STATION STD DEV STD DEV STD DEV
PLH 000 DORIS prism S 23 7 48927515 W134 57 53.715385 82.0846 m
0.0018 0.0018 0.0018
PLH 000 DORIS_th S 23 7 48.927555 W134 57 53.715351 82.0843 m
0.0018 0.0018 0.0018
PLH 000 DORm S 23 7 48.927014 W134 57 53.715459 79.7925 m
0.0018 0.0018 0.0018
PLH 000 GAMB S 23 7 49.277387 W134 57 53.364021 80.6601 m
0.0018 0.0018 0.0021

o O o o
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PLH 000 GAMB_prism S 23 7 49.277387 W134 57 53.364021 80.8961 m 0
0.0018 0.0018 0.0018
PLH 000 RILB S 23 7 48.927528 W134 57 53.715365 82.2225 m 0
0.0012 0.0012 0.0012
PLH 000 RIMB S 23 7 48.927528 W134 57 53.715365 82.2225 m 0
0.0016 0.0016 0.0016
PLH 000 RM1 S 23 7 48329251 W134 57 53.627793 80.038 5 m 0
0.0018 0.0019 0.0018
PLH 000 RefN S 23 7 46.275143 W134 57 54.894132 82.3239 m 0
0.0259 0.0124 0.0022
PLH 000 RefS S 23 7 51.615904 W134 57 53.006730 724315 m 0
0.0105 0.0024 0.0021
PLH 000 SHOM S 23 7 49.378996 W134 57 53.163430 78.7402 m 0
0.0018 0.0018 0.0018
PLH 000 TM1 S 23 7 49.210384 W134 57 53.961801 81.3428 m 0
0.0018 0.0018 0.0018
RIKITEA METEOSTATION (FRENCH POLYNESIA) - AUGUST2011 SURVEY
Microsearch GeolLab, Vv2001.9.20.0 GRS80 UNITS: m,GRAD Page 0004
Adjusted  XYZ Coordinates:
X- COORDINATE Y- COORDINATE Z- COORDINATE
CODEFFF STATION STD DEV STD DEV STD DEV
XYZ DORIS_prism - 4147137.7729 - 4152219.0140 -2490023.7815 m 0
0.0018 0.0018 0. 0018
XYZ DORIS_th - 4147137.7717 - 4152219.0142 -2490023.7825 m 0
0.0018 0.0018 0.0018
XYZ DORmM - 4147136.2891 - 41522175254 -2490022.8669 m 0
0.0018 0.0018 0.0018
XYZ GAMB - 4147126.7862 - 4152222.1601 -2490033.1198 m 0
0.0020 0.0020 0.00 19
XYZ GAMB_prism - 4147126.9396 - 4152222.3137 - 24900332125 m 0
0.0018 0.0018 0.0018
XYZ RILB - 4147137.8620 - 4152219.1040 -2490023.8360 m 0
0.0012 0.0012 0.0012
XYZ RIMB - 4147137.8620 - 4152219.1040 -2490023.8360 m 0
0.0016 0.0016 0.00 16
XYZ RM 1 - 4147139.7890 - 4152224.5591 - 2490006.0527 m 0
0.0018 0.0018 0.0018
XYZ RefN - 4147184.3076 - 4152218.1478 -2489948.8391 m 0
0.0160 0.0025 0.0239
XYZ RefS - 4147094.2756 - 4152203.9944 -2490096.0443 m 0
0.0045 0.0026 0.0097
XYZ SHOM - 4147120.6328 - 4152224.0751 - 24900352402 m 0
0.0018 0.0018 0.0018
XYZ ™1 - 4147139.8357 - 4152211.1583 -2490031.4925 m 0
0.0018 0.0018 0.0018

RIKITEA METEOSTATION (FRENCH POLYNESIA) - AUGUST2011 SURVEY

Microsearch Geolab, Vv2001.9.20.0 GRS80 UNITS: m,GRAD Page 0005
Residuals  (critical value = 3.305):
NOTE: Observation values shown are reduced to mark-to - mark.
OBSERVATIONRESIDUAL STD RES
TYPE AT FROM TO STD DEV STD DEV PPM
AZIM GAMB_prism RefN 371 95 85.0 0.0 0.0
0.0 0.0 *
AZIM GAMB_prism RefS 191 6 35.0 -0.0 -0.0
0.0 0.0 *
XCT RILB - 4147137.86200 0.0000 0.0000
0.0010 0.0000 *
YCT RILB - 4152219.10400 -0.0000 -0.0000
0.0010 0.0000 *
ZCT RILB - 2490023.83600 -0.0000 -0.0000
0.0010 0.0000 *
ELAT RIMB RILB 0 00 0.000000 0.0000 0.0000
0.0010 0.0000 *
ELON RIMB RILB 0 00 0.000000 -0.0000 -0.0000
0.0010 0.0000 *
EHGT RIMB RILB 0.00000 -0.0000 -0.0000
0.0010 0.0000 *
ELAT RIMB DORIS_th 0 00 0.000000 -0.0008 -1.2045
0.0010 0.0007  6069.83
ELON RIMB DORIS_th 0 00 0.000000 0.0004 0.5829
0.0010 0.0007  2831.20
EHGT RIMB DORIS_th -0.13800 -0.0001 -0.1781
0.0010 0.0008 1008.57
ELAT RIMB DORIS_prism 0 00 0.000000 0.0004 0.5332
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ELON
EHGT
ELAT
ELON
EHGT
ELAT
ELON
EHGT
DIR
DIR
DIR

RIMB

RIMB

RIMB

RIMB

RIMB
GAMB_prism
GAMB_prism
GAMB_prism
SHOM
SHOM
SHOM

DORIS_prism
DORIS_prism
DORmM
DORmM
DORm
GAMB

GAMB

GAMB

RefS
GAMB_prism
DORmM

0 00
0 00

0 00
0 00

85 98
222 0
236 23

0.0010
0.000000
0.0010
-0.13800
0.0010
0.000500
0.0010
0.000100
0.0010

- 2.43000
0.0010
0.000000
0.0003
0.000000
0.0003

- 0.23600
0.0010
35.1

0.0008
- 0.0006
0.0008
0.0001
0.00 08
0.0004
0.0008
0.0002
0.0008
0.0000
0.0008
- 0.0000
0.0000
- 0.0000
0.0000
0.0000

3002.19
-0.7291
4080.36
0.1316
761.18
0.5511
174.69
0.2222
70.60
0.0432
14.14
- 0.0000
0.00*
- 0.0000
0.00*
0.0000
0.00*
0.3

2.4
-0.6

RIKIT EA METEOSTATION (FRENCH POLYNESIA) - AUGUST2011 SURVEY
Microsearch GeolLab, Vv2001.9.20.0

GRS80

UNITS: m,GRAD Page 0006

Residuals  (critical
NOTE: Observation

value = 3.305):
values shown are reduced

TYPE AT FROM
DIR SHOM
DIR SHOM
DIR SHOM
DIR ™ 1
DIR ™ 1
DIR ™ 1
DIR ™ 1
DIR ™ 1
DIR ™ 1
DIR RM 1
DIR RM 1
DIR RM 1
DIR RM 1
DIR RM 1
DIR DORIS_th
DIR DORIS_th
DIR DORIS_th
ZANG SHOM
ZANG SHOM
ZANG SHOM
ZANG SHOM
ZANG SHOM

DORIS_prism
™ 1

RM 1

RefS
DORIS_prism
DORmM
GAMB_prism
SHOM

RM 1
GAMB_prism
DORIS_prism
SHOM

™ 1

RefN

RefS
GAMB_prism
RefN

RefS
GAMB_prism
DORmM
DORIS_prism
™ 1

to mark- to - mark.
OBSERVATIONRESIDUAL STD RES
STD DEV STD DEV

236 20
204 39
265 37
67 67
333 24
333 18
397 75
4 37
311 54
69 85
94 46
61 17
107 36
252 90
0 0
367 57
190 39
105 80
79 63
96 80
89 93
92 91
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= O
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PPM

-10
1.0
-10
0.2
-0.8
0.2
0.6
-13
13
3.1
-10
-0.6
-0.9
-0.3
0.1
0.2
-0.3
0.1
-0.2
0.1
0.9
-29

RIKITEA METEO STATION (FRENCH POLYNESIA) - AUGUST2011 SURVEY

Microsearch GeolLab, V2001.9.20.0

GRS80

UNITS:

m,GRAD Page 0007

Residuals  (critical
NOTE: Observation

TYPE AT

value = 3.305):
values shown are reduced

FROM

ZANG

SHOM

to mark- to - mark.
OBSERVATIONRESIDUAL STD RES
STD DEV STD DEV

97 62

95.0

-28.7

PPM
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ZANG
ZANG
ZANG
ZANG
ZANG
ZANG
ZANG
ZANG
ZANG
ZANG
ZANG
ZANG
ZANG
ZANG
DIST
DIST
DIST
DIST
DIST
DIST
DIST
DIST

™ 1
™1
™ 1
™ 1
™1
™ 1
RM 1
RM 1
RM 1
RM 1
RM 1
DORIS_th
DORIS_th
DORIS_th
SHOM
SHOM
SHOM
SHOM
™ 1
™ 1
™ 1
™ 1

RefS
DORIS_prism
DORmM
GAMB_prism
SHOM

RM 1
GAMB_prism
DORIS_prism
SHOM

™ 1

RefN

RefS
GAMB_prism
RefN
GAMB_prism
DORIS_prism
™ 1

RM 1
DORIS_prism
GAMB_prism
SHOM

RM 1

107
95
108
101
107
102
98
93
102
97
98
107
105
99

16
77
76
65

88
18

36
10

18
13
82

13.0 121
68.9 5.2 0.5

13.0 10.7
98.2 -5.2 -0.7

13.0 7.1
75.4 -0.7 -0.1

13.0 6.0
96.2 -0.3 -0.0

13.0 10.5
92.8 -26.6 -2.2

13.0 11.9
68.6 -20.0 -1.7

13.0 11.8
81.2 1.6 0.1

13.0 11.7
47.7 -0.9 -0.1

13.0 9.6
54.5 -25.3 -2.1

13.0 121
90.7 -23.6 -20

13.0 11.8
10.2 1.8 0.2

13.0 8.2
80.8 -7.3 -0.7

13.0 11.0
92.3 11 0.3

13.0 3.8
73.2 -2.1 -0.2

13.0 9.9
6.85533  -0.0004 -0.5131
0.0010 0.0009 65.04
21.23031  -0.0006 -0.6423
0.0010 0.0009 27.64
23.44437 0.0000 0.0334
0.0010 0.0009 1.32
3491647  -0.0008 -0.9063
0.0010 0.0009 23.41
11.19910 0.0003 0.3485
0.0010 0.0009 27.47
17.13700 0.0010 1.0927
0.0010 0.0009 55.90
23.44407 0.0003 0.3575
0.0010 0.0009 14.11
28.75409  -0.0006  -0.6222

Microsearch

GRS80

RIKITEA METEOSTATION (FRENCH POLYNESIA) - AUGUST2011 SURVEY
GeolLab, Vv2001.9.20.0

UNITS: m,GRAD Page 0008

Residuals value
NOTE: Observation  values
TYPE AT FROM
DIST RM 1
DIST RM 1
DIST RM 1
DIST RM 1
DIST DORIS_th

= 3.305):
shown are reduced

GAMB_prism
DORIS_prism
SHOM

™ 1
GAMB_prism

to mark-to - mark.

OBSERVATIONRESIDUAL STD RES

STD DEV STD DEV PPM
0.0010 0.0009 19.72
30.12868 0.0011 1.3024
0.0010 0.0009 37.70
18.68478 0.0000 0.0022
0.0010 0.0009 0.10
3491607 -0.0004 -0.4628
0.0010 0.0009 11.95
28.75359  -0.0001  -0.0735
0.0010 0.0009 2.33
14.73500 0.0009 1.4462
0.0010 0.0006 63.45

Microsearch

GRS80

RIKITEA METEOSTATION (FRENCH POLYNESIA) - AUGUST2011 SURVEY
GeolLab, V2001.9.20.0

UNITS: m,GRAD Page 0009

04 -
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RIKITEA METEOSTATION (FRENCH POLYNESIA) - AUGUST2011 SURVEY

Microsearch GeolLab, Vv2001.9.20.0 GRS80

UNITS: m,GRAD Page 0010

STATI STI CS SUMMARY
Residual  Critical Value Type Tau Max
Residual  Critical Value 3.3048
Number of Flagged Residuals 0
Convergence Criterion 0.0001
Final Iteration Counter Value 5
Confidence Level Used 95.0000
Estimated Variance  Factor 1.3372
Number of Degrees of Freedom 31
Chi - Square Test on the Variance Factor:
8.5943e -01 < 1.0000 < 2.3634e+00 ?
THE TEST PASSES
NOTE: All confidence regions were computed using the following factors:
Variance factor  used = 1.3372
1- D expansion factor = 1.9600
2- D expansion factor = 2.4477
3- D expansion factor = 2.7955
Note that, for relative confidence  regions, precisions are
computed from the ratio of the major semi-axis and the spatial
distance  between the two stations.

RIKITEA METEOSTATION (FRENCH POLYNESIA) - AUGUST2011 SURVEY

Microsearch GeolLab, V2001.9.20.0 GRS80

UNITS: m,GRAD Page 0011

2-D and 1-D Station Confidence Regions (95.000 and 95.000 percent):

STATION MAJORSEMI- AXIS AZ MINOR SEMI- AXIS
DORIS_prism 0.0044 128 0.0044
DORIS_th 0.0046 130 0.0044
DORmM 0.0044 139 0.0044
GAMB 0.0046 122 0.00 45
GAMB_prism 0.0045 122 0.0044
RILB 0.0028 90 0.0028
RIMB 0.0040 90 0.0040

VERTICAL

0.0035
0.0035
0.0035
0.0042
0.0035
0.0023
0.0032

IGNT SERVICE DE GEODESIE ET NIVELLEMENT, 73 avenue de Paris, 94165 $éamdé Cedek Tél: 01 43 98 83 25 sgn@ign.fr
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RM 1 0.0046 83 0.0045 0.0035
RefN 0.0703 155 0.0044 0.0043
RefS 0.0259 171 0.0044 0.0040
SHOM 0.0045 144 0.0044 0.0035
™ 1 0.0045 9 0.0044 0.0035
RIKITEA METEOSTATION (FRENCH POLYNESIA) - AUGUST2011 SURVEY
Microsearch ~ GeolLab, V2001.9.20.0 GRS80 UNITS: m,GRAD Page 0012
3D Station  Confidence Regions (95.000 percent):
STATION MAJ SEMI (AZ,VANG) MED SEMI (AZ,VANG) MIN- SEMI (AZ,VANG)
DORIS_prism 0.0050 (128, 0) 0.0050 ( 38, 0) 0.0050 (307, 90)
DORIS_th 0.0052 (310, 0) 0.0050 ( 40, 0) 0.0050 (171, 90)
DORmM 0.0050 (139, 0) 0.0050 (229, 0) 0.0050 (345, 90)
GAMB 0.0059 (118, 90) 0.0052 (302, 0) 0.0051 (212, 0)
GAMB_prism 0.0051 (122, 0) 0.0050 (212, 0) 0.0050 (319, 90)
RILB 0.0032 (304, 0) 0.0032 (205, 90) 0.0032 ( 34, 0)
RIMB 0.0046 (304, 0) 0.0046 (200, 90) 0.0046 ( 34, 0)
RM 1 0.0053 ( 83, 0) 0.0052 (173, 0) 0.0050 (294, 90)
RefN 0.0802 (335, 0) 0.0062 ( 69, 90) 0.0050 (245, 0)
RefS 0.0296 (171, 0) 0.0058 ( 60, 90) 0.0050 (261, 0)
SHOM 0.0052 (144, 0) 0.0050 ( 54, 0) 0.0050 (244, 90)
T™ 1 00052 ( 9, O0) 0.0050 ( 99, O0) 0.0050 (271, 90)

Wed Feb 22 14:31:58 2012
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6.6 Appendix 6 : Rikitea SINEX File

%=SNX1.00 IGN 12:053:00000 IGN 11:218:00000 11:218:00000 C 00012

*

+FILE/COMMENT

* File created by geotosnx software (Z.Altamimi)

* Original input ~ file: ratt_tt.cov

* Matrix  Scalling Factor used: 1.0000000000

- FILE/COMMENT

*

+SITE/ID

*CODE PT __DOMES__T _STATION DESCRIPTION__ APPROX_LON_APPROX_LAT__APP_H_

RILB A 92301S003 92301S003 225 02 06.2 -23 07 48.9 82.2

DORm A 92301M001 92301M001 225 02 06.2 -23 07 48.9 79.8

GAMB A 92301M003 92301M003 225 02 06.6 -23 07 49.2 80.7

RIMB A 92301S004 92301S004 225 02 06.2 -23 07 48.9 82.2

- SITE/ID

*

+SOLUTION/EPOCHS

*Code PT SOLNT Data_start Data_end Mean_epoch___

- SOLUTION/EPOCHS

*

+SOLUTION/ESTIMATE

*INDEX TYPE__ CODEPT SOLN _REF_EPOCH__UNIT S _ ESTIMATED VALUE _STD_DEV___
1 STAX RILB A 1 11:218:00000 m 2 -.414713786200000E+07  0.11564E - 02
2 STAY RILB A 1 11:218:00000 m 2 -.415221910400000E+07  0.11564E - 02
3 STAZ RILB A 1 11:218:00000 m 2 -.249002383600000E+07  0.11564E - 02
4 STAX DORm A 1 11:218:00000 m 2 -.414713628910000E+07  0.17806E - 02
5 STAY DORm A 1 11:218:00000 m 2 -.415221752540000E+07  0.17977E - 02
6 STAZ DORm A 1 11:218:00000 m 2 -.249002286690000E+07  0.17875E - 02
7 STAX GAMB A 1 11:218:00000 m 2 -.414712678620000E+07  0.20777E - 02
8 STAY GAMB A 1 11:218:00000 m 2 -.415222216010000E+07  0.18584E - 02
9 STAZ GAMB A 1 11:218:00000 m 2 -.249003311980000E+07  0.18698E - 02
10 STAX RIMB A 1 11:218:00000 m 2 -.414713786200000E+07  0.16353E - 02
11 STAY RIMB A 1 11:218:00000 m 2 -.415221910400000E+07  0.16353E - 02
12 STAZ RIMB A 1 11:218:00000 m 2 -.249002383600000E+07  0.16353E - 02

- SOLUTION/ESTIMATE

*

+SOLUTION/MATRIX_ESTIMATE L COVA

*PARALl PARA2 PARA2+0 PARA2+1 PARA2+2
1 1 0.133715662419719E - 05
2 1 0.268611831920353E - 15 0.133715662643789E - 05
3 1 -.447177170512686E - 15 0.628830442832753E - 15 0.133715662334135E - 05
4 1 0.133715636609571E -05 0.116901132424014E -14 0.110031130954878E - 12
4 4 0.317057305170658E - 05
5 1 -.1619 76253437470E - 13 0.133715659432542E - 05 -.404705579296078E - 13
5 4 -.753320354971392E - 09 0.323169153712728E - 05
6 1 0.108593098470600E -12 0.572390518754688E - 14 0.133715657522779E - 05
6 4 0.128776276006448E - 07 -.176355063113520E - 08 0.3 19521924590655E - 05
7 1 0.133715654478823E - 05 -.368686958596645E - 12 0.260421284158886E - 13
7 4 0.311133020201044E - 05 -.368500659390951E -08 -.128835567377938E - 07
7 7 0.431667258408324E - 05
8 1 0.387811136105869E - 12 0.133715655411727E -05 0.905594379899010E - 12
8 4 -.136581482394816E - 07 0.316273907476323E - 05 -.319742423814263E -07
8 7 0.134780291669781E - 07 0.345362567738025E - 05
9 1 0.248376014786802E - 13 -.860403271994856E - 12 0.133715659352086E - 05
9 4 -.128835572048038E - 07 -.862673870148541E -08 0.308667265934530E - 05
9 7 -.428703926872609E - 06 0.315525778939037E - 07 0.349618602447001E - 05
10 1 0.133715662400609E - 05 0.537223607096017E - 15 -.894354144621676E - 15
10 4 0.2 67431273219142E - 05 0.233802274249422E - 14 0.220062261851025E - 12
10 7 0.267431308957646E - 05 -.737373917099277E -12 0.520842567728405E - 13
10 10 0.267431324801217E -05
11 1 0.537223595262264E - 15 0.133715662848748E - 05 0.125766040993290E - 14
11 4 -.323952506125824E -13 0.267431318865084E - 05 -.809411160088320E - 13
11 7 0.775622272361459E -12 0.267431310823454E -05 0.181118875964840E - 11
11 10 0.107444734024422E - 14 0.267431325697497E - 05
12 1 -.894354167110649E - 15 0.125766038180315E - 14 0.133715662229440E - 05
12 4 0.217186196872441E -12 0.114478103349347E - 13 0.267431315045557E - 05
12 7 0.496752029574638E - 13 -.172080654402987E - 11 0.267431318704173E - 05
12 10 -.178870833422130E - 14 0.251532071235822E -14 0.267431324458880E - 05

- SOLUTION/MATRIX_ESTIMATE L COVA
%ENDSNX
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