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Motivation

- ITRF pervasiveness — datum of choice
« GNSS pervasiveness
- Measureable crustal motion

- Regional spatial data infrastructures: INSPIRE

- Infrastructure for Spatial Information in the European
Community

issemination via GIS

Dynamic Geodetic Datum —




Why dynamic datum?

- Solid earth moves with respect to
the reference frame

- Global mass redistribution

» Measurable geodynamic
phenomena

» More accurate space geodetic data
- Improved geophysical models

Coordinates are in motion

Tectonic plate motion

Regional crustal motion
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40 mm/year
2000 to 2012 =48 cm (146 USFT)!

Managing dynamic coordinates

» Complex coseismic and postseismic displacement models

» Models can change with time after an event

» 7-parameter similarity (Helmert) transformation Episodic event
» 7 time derivatives of these parameters displacements

Reference frame
transformation f;[] f,

X2 ()= (X, (t_),T.V,D) =T (t.,t,)+V " (t,t,_)+D"

: Crustal motion /
Coordinates at translation
epoch t,; in frame f;

» Gridded secular velocity models in deformation zones
» Global tectonic plate motion models in plate interiors
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GIS approach

- Unprecedented geospatial data manager
- Structure data and model inter-relationships
- Widespread use in geospatial community

- Disseminate models and tools

- Assist in generation of models and tools

Dynamic Datum Data Model Components

Tectonic plate

Dislocation block Deformation zone
geometry and dislocation and/or




Crustal Motion Data Model Example
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Issues to resolve

- Representation of deformation/displacements

— Multiple grids

— Multi-resolution grids
— TIN

— Equation based

- Standardization

— Data formats
— Metadata and headers
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Conclusions

- Positional coordinates are in motion

- Measurable and significant for many geospatial activities
- Dynamic geodetic datums can handle this

« Dynamic datums can be implemented in GIS

» GIS can disseminate models and tools to transform positions
over time

s of model representation and standardizatio
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