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SPSLCMP CGPS Component -
Outline

• Introduction -- why the CGPS component
• Geodetic Outputs for Absolute Sea Level Monitoring
• GPS Data
• Computation Standards and Procedure
• Results -- typical height time series
• SPSLCMP CGPS Status



SPSLCMP CGPS Component -
Short Term Measured Relative Sea Level Trends -

Data to January  2001 MDR#67
•

• No Location Length of Data [in months] Trend [mm y-1]

• 1 Cook Islands* 94 +4.4 

• 2 Samoa 94 +0.4

• 3 Tonga 95 +20.9 

• 4 Tuvalu* 92 -2.5 

• 5 Fiji 99 +6.4

• 6 Kiribati* 92 -9.5 

• 7 Marshall Islands* 87 +8.0 

• 8 Vanuatu 85 +7.6 

• 9 Nauru* 89 -8.0 

• 10 Solomon Islands 74 [with gaps] +18.4 

• 11 PNG 61 [with gaps] +23.3 

• * Countries seriously threatened by sea level rise.



The South Pacific Sea Level and Climate Monitoring
Program -- The GPS Geodesy Component.

Funafuti,Tuvalu, Met Office at Low Tide



The South Pacific Sea Level and Climate Monitoring
Program -- The GPS Geodesy Component.

Funafuti,Tuvalu, Met Office at High Tide



The South Pacific Sea Level and Climate Monitoring
Program -- The GPS Geodesy Component.

Funafuti,Tuvalu, Stephenson Screen at Low Tide



The South Pacific Sea Level and Climate Monitoring
Program -- The GPS Geodesy Component.

Funafuti,Tuvalu, Stephenson Screen at High Tide



The South Pacific Sea Level and Climate Monitoring
Program -- The GPS Geodesy Component.

Funafuti,Tuvalu, at High Tide



SPSLCMP CGPS Component -
Introduction

Need for the Geodetic Component
– Observed Global Sea level Rise 10-30 cm over the

last century
– Large discrepancies in the rates of sea level rise from

different tide gauges, groups of tide gauges, regional
distribution, vertical crustal motion

– Absolute sea level determination -- absolute sea level
rise -- increase in the volume of water in the oceans --
symptom of global warming

– Corrects tide gauge measurements for vertical
crustal motion



SPSLCMP CGPS Component -
Required Geodetic Outputs for
Absolute Sea Level Monitoring

• Long term height time series
• (in a) Consistent accurate global geocentric

terrestrial reference frame
• Accuracy requirements -- uncertainty of the

determination of the long term secular trend
should be at least consistent with the expected
sea level rise determined from tide gauge
measurements over the last century --
1mm/annum.



SPSLCMP CGPS Component -
CGPS Data

• SPSLCMP Network



SPSLCMP CGPS Network



The South Pacific Sea Level and Climate Monitoring
Program -- The GPS Geodesy Component.

Apia, Samoa Tide Gauge



The South Pacific Sea Level and Climate Monitoring
Program -- The GPS Geodesy Component.

Funafuti,Tuvalu, Tide Gauge



The South Pacific Sea Level and Climate Monitoring
Program -- The GPS Geodesy Component.

Funafuti,Tuvalu, Tide Gauge



SPSLCMP CGPS Station --Tonga



SPSLCMP CGPS Station --Tonga



SPSLCMP -- CGPS Equipment hut



SPSLCMP -- CGPS equipment rack



Reference Mark Survey -- Tonga



Reference Mark Survey -- Cook
Islands



GPS Computation Standards and
Procedure

• Full implementation of IERS2000
standards

• GPS Observation Modelling
• GPS Orbit Modelling
• Reference Frame Modelling
• Data Processing
• Combination of daily solutions



SPSLCMP Geodetic GPS computations

– Step 1 -- GPS Orbit determination

•  using global network compute

– precise GPS orbit
– precise global coordinate set

– Step 2 -- Regional GPS Solutions

•  using precise GPS orbit and precise
global coordinate set

•  compute regional solutions



SPSLCMP -- Data Processing Strategy

– MicroCosm Software

• data processing
• Global solution - 45 IGS stations
• Orbit and Earth Orientation Parameter

Estimation
– SOLVE

• normal equation combination
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• Geoscience Global Orbit Determination Network



TIGA Network



GPS Computation Standards
Observation modelling

• ionosphere corrected L1 double difference carrier
phase

• troposphere -- Modified Hopfield/ Neil Mapping
Function

• antenna phase centre variations
– IGS_01, else
– NGS PCV



GPS Computation Standards
Orbit Modelling

– Earth’s Gravitational (Static) potential model
• EGM-96, degree and order 12

– Solid Earth Tides (Dynamic) potential
• Love model

– Ocean Tide (Dynamic) potential
• Christodoulidis

– Third Body Perturbations
• Sun, Moon and Planets -- JPL DE403

– Direct solar radiation pressure
• Rock



GPS Computation Standards
Reference Frame Modelling

– Precession, IAU76/IERS96
– Nutation, IAU80/IERS96
– Polar motion

• IERS C04 apriori

– Station Displacement
• solid Earth tide loading

– Williamson and Diamante (1972) + Wahr (1980)
• pole tide, applied
• ocean tide loading, GOT00.2 -- Scherneck (1991)
• station velocity model, ITRF2000



GPS Computation Standards
Estimated Parameters

• station coordinates
• daily EOPs
• state vector GPS satellites
• one solar radiation pressure scale factor
• Y-bias

– once per day constant
– once per revolution sine and cosine of period in

the along and cross track directions



GPS Computation Standards
Estimated Parameters

• station troposphere zenith delay every two
hours

• ambiguities







Table 1  Daily repeatability of height computed week by week-from July 1 2001 to
September 1 2001 (Units mm)

Station
name

Samo Hil1 Bur1 Alic Cedu Darw

Week 1 14 9 11 8 10 12
Week 2 10 5 5 5 7 15
Week 3 12 4 5 3 5 11
Week 4 10 2 16 6 10 5
Week 5 13 8 12 9 12 12
Week 6 15 7 7 7 9 9
Week 7 18 4 11 7 10 1
Week 8 6 6 7 5 6 10

Preliminary Results



Table 2  Height component uncertainty from combined solution-from July
1 2001 to September 1 2001 (Units mm)
Station
name

Samo Hil1 Bur1 Alic Cedu Darw

13 10 12 6 8 10

Table 3  Daily repeatability of height computed week by week-from
December 2 2001 to December 15 2001 (Units mm)
Station
name

Samo Ckis Fiji Tuva Hil1 Bur1

Week 1 10 12 10 15 6 10
Week 2 11 2 6 11 12 14

Preliminary Results



SPSLCMP  Current Status

• CGPS Installations
– Samoa (1st July 2001)
– Cook Islands (10th September 2001)
– Fiji (25th November 2001)
– Tuvalu (2nd December 2001)
– Tonga (20th February 2002)
– Manus Island  (1st May 2002)
– Vanuatu (installation planned for July 2002)
– Kiribati (installation planned for July 2002)



SPSLCMP  Current Status

• SPSLCMP  Scheduled Installations
by June 2003)
–  Solomon Islands
– Marshall Islands
– Nauru
– Palau
– Niue
– Phonpei

• Achieve a minimum of 3-years of GPS data


