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Chart Datum TransformationsChart Datum Transformations

• Test areas in UK and Ireland

• Current chart shift parameters show good agreement
on average with transformed coordinates

• Variations (up to 20m at long range)

• Agreement between OSTN97
and UKHO method better than 2m

• UK and Ireland OK - but what about other regions?

• What if no published datum, or known parameters?
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WGS 84 as Vertical Reference DatumWGS 84 as Vertical Reference Datum
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UnderkeelUnderkeel
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Ignores Sea, Tides etc..Ignores Sea, Tides etc..



Port of London TrialsPort of London Trials

GPS Antennas



River Thames Trial TrajectoryRiver Thames Trial Trajectory
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GPS Accuracy EvaluationGPS Accuracy Evaluation
 

Mean = 3.589 m   RMS =5 mm



Height of VesselHeight of Vessel
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GPS Heights of Survey BoatGPS Heights of Survey Boat



GPS River LevelGPS River Level

1.2

1.6

2.0

2.4

2.8

3.2

3.6

4.0

4.4

4.8

5.2

5.6

324000 329000 334000 339000 344000 349000 354000 359000 364000 369000

GPS time (second)

Hei
ght
(m)

RTK GPS

Tide G auge at T ilbury



Pilot Survey of a Typical European PortPilot Survey of a Typical European Port

Aims

• Assess Quality of Existing Coordinates

• Identify Potential Problems

• Define Survey Procedure(s)

• Estimate Effort Required

• Estimate Scale and Cost of WGS84
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Port of London AuthorityPort of London Authority

River Thames

UK National GPS Network COGRUK National GPS Network COGR

Port of London VTS RadarPort of London VTS Radar



Pilot SurveyPilot Survey
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Quality of Existing CoordinatesQuality of Existing Coordinates
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Why then no Incidents ?Why then no Incidents ?

80m, 200m, ?



Coordination of Navaids to WGS 84Coordination of Navaids to WGS 84

LighthousesLighthousesLighthousesLighthouses
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Implementation of WGS84
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Aids to Navigation
Shannon Estuary
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Shannon Estuary



Shannon Estuary Survey ShipShannon Estuary Survey Ship



Classification of Surveyed PointsClassification of Surveyed Points

TypeType NumberNumber
LighthouseLighthouse 66

Leading LightLeading Light 44
Navigational LightNavigational Light 22

Radar SiteRadar Site 11
Tide GaugeTide Gauge 11
OSI MarkOSI Mark 77

BuoyBuoy 33
OthersOthers 44
TotalTotal 2828



ApproachApproach
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Lights and LighthousesLights and Lighthouses
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BuoysBuoys

-50-50
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VTS RadarVTS Radar

945m !945m !



Brown’s Castle B’Bunnion LandmarkBrown’s Castle B’Bunnion Landmark

6534m !6534m !



However,However,
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Size of the TaskSize of the Task

• Lighthouses

– THLS 67

– NLB 196

– CIL 80

• Buoys

– THLS 413
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– CIL 147
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The Broad Financial ImplicationsThe Broad Financial Implications

  Fixed Aids to Navigation
Requirement 10cm Accuracy
Approach Static GPS positioning
Production 5 points per day (average)
Resources 2+1 staff, plus equip & mobility

Floating Aids to Navigation
Requirement 10m Accuracy
Approach DGPS positioning
Production 10 points per day (average)
Resources 2+1 staff, plus equip & mobility
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A Recommended Approach : NavaidsA Recommended Approach : Navaids

1)  Re-Position All Fixed Facilities

2)  Re-Position all Critical Floating Aids to Navigation

3)  Transform Coordinates of Non-Critical AtoN

Provided the transformation is extensible

4)  Verify Coordinates of Non-Critical AtoN

Preferably during routine operations
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