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Abstract

Dongsha Island is a part of Dongsha Atoll. The top soil is mainly decomposed coral
reef. Because the cementation level of this type soil is low, the construction on top may
suffer subsidence problem. Dongsha satellite tracking station established by MOI is one of
the eight framework stations for TWD97... The importance is high. This study investigates

the stability of Dongsha satellite tracking station.

GPS data collected during 1995 to 2012 at 30 second interval is used for analysis.
Precise Point Positioning (PPP) schemes, namely, CSRS-PPP, APPS and GrafNav, are
applied for deriving the three dimensional coordinates for study. The first analysis takes one
day in each year and comparing the daily solution. The second analysis takes the first week
of February and August in 2009, 2010, and 2011. The weather of Dongsha area can be
classified into_the South-west wind and North-east wind seasons. The first season is

generally from May to October, and November to April for the second.

From the first analysis, the harizontal coordinates of KDNM is about 30 cm westward.
The (E,N) coordinates change of YMSM, PKGM, and TNSM are (-24 cm, 60 cm), (-15cm,
60cm), (-20cm, 55cm) respectively. There is no significant trend of elevation change for
KDNM, YMSM, and TNSM tracking station. But, the height of PKGM decreased 42 cm.
For the second analysis, no significant relation between the coordinate change and the

seasons is observed.
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421 IGS # % & /& & 5t #k (IGS, 2009)

A - fEAE Fh g A R PR PR R HH R
Fh PR A
Broadcast Orbits ~100cm Daily Real time
Sat. clocks RMS:~5ns
SDev:~2.5ns
Ultra-Rapid(predicted Orbits ~5cm 15 min Real time
half) Sat. clocks RMS:~3ns
SDev:~1.5ns
Ultra-Rapid(observed Orbits ~3cm 15 min 3-9hours
half) Sat. clocks RMS:~150ps
SDev:~50ps
Rapid Orbits ~2.5cm 15 min 17-41hours
Sat. clocks RMS:~75ps 5 min
SDev:~25ps
Final Orbits ~2.5cm 15 min 12-18days
Sat. clocks RMS:~75ps Sat.:30s
SDev:~20ps Stn:5 min
% 2-2 ~ PPP #pe IGS ##F % & &2 4% & (Shen and Gao, 2002)
Receiver Observation PPP Precision(cm)
Processed Mode Latitude Longitude Height
Dual Code& Static 1 1 2
Frequency Carrier Kinematic 5 4 10
Single Code Static 10 10 100
Frequency Only Kinematic 50 50 150
Single Code & Static 2 3 4
Frequency Carrier Kinematic 25 25 50
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Online Geodetic Tools

NTv2 Transforms between NAD27 and NADS3(Original) geographic or UTM
coordinates, *
(NTv2 Details)

TRMOBS Transforms Latitude/Longitude/Ellipsoidal Heights between the NAD83CSRS and

ITRF reference systems. (TRNOBS Details)

GSRUG Converts between Geographic and UTM coordinates. (GSRUG Details)

INDIR Perform either a geodetic direct or inverse computation.
(INDIR Details)

GPS:H  Transforms Canadian NADS3CSRS/ITRF ellipsoidal heights to orthometric heights

compatible to CGVD28 (height above mean sea level) using HT2_0 model.
(GPS-H Details)

CSRS-  An online Global GPS Processing Service - Process RINEX observations from
FPP single or dual-freguency receivers operation in static or kinematic mode.
(CSRS-PPP Details)

(]

PS These calendars will help you convert a typical calendar day to either the Day
Calendar of Year or GPS Week #.

Related Information

* Contact your Provincial Survey Agency for other transforms Grid Shift Files that
might be available for your area. Example: "NAD83(Criginal)" to "NAD83CSRS " or
"ATS77" to "NADE3CSRS".
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Canadian Spatial Reference System

CSRS-PPP

CSRS-PPP is an on-line application for GPS data post-processing that allows GPS users to
submit observation data over the Internet and recover, using precise GPS Orbit and Clock
information, enhanced positioning precisions in the Canadian Spatial Reference System
(CSRS) and the International Terrestrial Reference Frame (ITRF).

Select RINEX Observation File
[EEEE | puEER
(Name: use only Western Roman alphanumerics, including hyphen and underscore)

(Compression: none or zip (.zip), gzip (.gz) or UNIX Compress (.Z))
(Format: RINEX or Compact RINEX (Hatanaka))

Select Mode of Processing

B -

Kinematic

Select Reference System
NAD83(CSRS) -
ITRF (Epoch of GPS data)

Optional OTL File (Who should use this file?)

FIER

Enter/Change E-Mail to which results will be sent

wfchen528@gmail.com
START | File Upload/Processing

B 2-7 - CSRS-PPP & %if¢ * /i m

(i

4 CSRS-PPP % #2516 f ¢ #faE A% @iE3 @ * 2 73 Ed & %0

BE G AR R S R B R BAATRE R  FT e kg

AN F D BA L BA i

FEFRRIIZ B % v ded 2 SR Z RS RAE ~ LR L B
FA RIEEEFL TR PARMEAL HRATEERGA S W28 5 L

SEA R LE C F20 5 g KBS F A LR -
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Fo 244~ & R pru g F (5540 0 2008)
P & g "F*“
B ER M RSN IR 2 gk i o BlACEBI AL FEMH R EEZ
Pk gk ¥ LA -
Sl T | ¢ ZHAME JTarlE L :’x—’.x}ilﬂ;‘l A= - \:fs;;»p: % A Ap e
SAS R B R F R o~ SR Sl s AP o
S E TR | BERRE AT AR w ~ LR 2@51‘—%‘% AR
o~ ik LA BLRIPFR IR ﬁwﬂa&) £ RN GRS
SEFREE - FR3 o LELE L) FEARALT N -
Latitude Differences (2005-00-02 00 :0]00, 000 GPS)
-1.3 4
igmg  ®
-1.35 3.0
1.4 ER
2.5 ¢
© -1.45 T
[ 2 =
L o5} -
= Ll L]
1.5 =
=i}
-L.55 E Wmmﬂmmmmmﬂmmﬂmmmmmmm 1 'y}
1.6,
-1.65 S SRR S S 3 T Feied 3 A3 S = P FE P
Qo) 0200 Odion 06 I:t-iJ 08 00 1000 12 00 14 [JI:) 16:00 1Ei 00 2000 2200 Q)00
Bl 2-8~ iR L L & F T LB
Eztimated Tropospheric Zenith Delay (2005-05-02 Q00000000 GPS]
T e o e Y 57 NI [
™, 1 0.09
2.5G [
p \’VM\I,—)MW} 009
2.56 wi* 1 0.07
TR N 0,06
5 £.65
R B0
2.5 = 0,03
_ . G0
' mmh'"'""""""'I.i"""'“"l..'."'m“"".'...l. T = AT =t e iy 0.01
2 .46 i i i i i i i i i L i 0
QIR0 02200 Odi00 Q500 0500 L1op0d 41200 1400 16:00 1500 20000 Z2:00 (000
Bl 2-9~ $Hin kg at B A F 7 2R
2.3.3 APPS

VB 4o JPL B[R

APPS(Automatic Precise Positioning Service ) = Auto Gipsy(AG)z £ % » p 2008 & 9

-\ 5 ; i
}\‘ Ij" Eb (R4 -

APPS - AG ¥ APPS 7 e erg= & &3t APPS #
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€% APPS & {7 @ H B Ipr > & % 4B E R R P G RRIA R K e o 4
oo TTRARIFEHGIELE - AEEFRAPBIEN I FEABL 0 ¥
BB KATBERIE S CIABS PRS- % = 38 S8R R LLF R * R4 03 dcds
AR A R R B R A BE RS ET RG] EELEY S R o

=
ﬂ}
\\\Xr

5w I8P ﬁ:;éﬁ;]?\fgrfréﬁrs}i3{%] VAL PERF R RE o @ * A G hoR) 2-10 A7
7 o APPS ¥ i {72 5 2 BLRIE Mh R #3585 RINEX > & * 3 @ R ke BRSO A

R R st o

APPS Options

@ Static

Processing Mode B )
I Kinematic

Single Frequency

Measurement Type _
@ Dual Freguency

JPL Final: Data prior to 2012-07-14
COrbits/Clocks used JPL Rapid: Data from 2012-07-14 to 2012-07-26
JPL Ultra R/T: Data from 2012-07-26 to present

) CA Code

L1 Code :
@ P Code

Model Pressure Data? | () Yes @ g

75 Elevation Angle Cutoff
Advanced Options
300 Solution Output Rate (seconds)

BB | R

[ Heset] [ Upload ]

Bl 2-10 ~ APPS s st * 4 &
t APPS ¥ #0i¢ % ik ik FLE A TR FE PRARAL TR S JPL iR A G
AR B - i RHAS S s FInnR> FFRERuER 95 13 %> HiFEk i
FHAMBR LN 3OS o fBi AN A5 QuickLookR » B R F AR X 5
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R PG R R AR BRI P B DR SRR R EL L E R

o

PrekFA 2 it

f APPS #ift i endl b PRIEY > P FT LI R FIEEL P RSB EET
F A RBITTE AR Y APPS MR 2 E JRGE o

FAPPS 25 2% » AR E2 BE AL e 5B iR H AL LY 2% L
ITRF2008 > 35 4 ¢ 32+ X% 4 A2 SR W B AAEL -1 2 i
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2.3.4 GrafNav ~ CSRS-PPP ~ APPS 1t 3& & 47

GrafNav ~ CSRS-PPP-~APPS % &7 5 ¥ & (74 & B B2 (= Pror @ * 2 $c 4y >
CSRS-PPP % APPS J»t e fie T pi sl - 2 5 okl > § % » K& FRE P 7% Bl
WAL REE R LW ATREZL Sl Bldc kT BT E L
R S R HEBTE@E L RfRE S KB E TR F2 K gk
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GrafNav #& Sl e d0F M B 5 B2 # i > PS4 B EBWEFRR > f%‘rgw‘fa"qﬁ,
g Ahs e~ GrafNav & (738 » 28 S S PV L pRiE J”" FE R T e R
22 o 3 Grafnav ~ CSRS-PPP ~ APPS z il i¢ * TR ~ 25 5% ~ v/ h -~ 25 &
50 2B MR IS 4ok 25 977 o

% 2-5 -~ Grafnav ~ CSRS-PPP ~ APPS z_ tt iz

GrafNav CSRS-PPP APPS
RER R | % EAYWindows ' #E FER R L =S FERL R - TS
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RINEX Files --

Interpolated Clocks

<+ Latitude
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33 L EBEE RIFR
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