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Geodetic Perspective?

w Temporal variations in the geographic distribution of
surface masses load the Earth and deform its surface

w Variations such as :

¢ Atmosphere

¢ Ocean
w Tidal Loading
w NonTidal Loading

Tidal loadindgs now routinely removed from
the observations
Atmospheric loadingffects are often

¢ Terrestrial Hydrosphere incorporated into the proc_essing (thanks in
¢ Cryosphere large to global atmospheric datasets)
w!'yeé f2FRAY3I 2F GKS 9 NUK
techniques.

w Can they be modelled sufficiently such that long term
trends are more precisely estimated (Can we improve
0KS aArA3aylrt 2 ayz2zraasSé NI



Modelling the Surface Displacements

You need

¢ Earth Model (PREM, GutenbeBgillenetc, radially
symmetric)

¢ Mathematical Model for the Surface Load
¢ Surface Load Data

¢cKS f2FRa NS O2y@2f OSR ¢
or wave number domain) to determine the loading
effects.
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Grid used for the Convolution (from SPOTL)

AzimuthalGrid
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land sea database is used at a
resolution of 1/64 and taken from

4 GMT/GSHHS coastline derived

| from World Vector Shoreline.




Surge of 9 November2007

w Similar Conditions to
the 315t January 1953
Storm Surge

wWorst Storm Surge for
20 Years

wMax Surge Height +3m

S
w EasternScheldt barrier Eﬁ P4
closed £

w Thames Barrier closed ;
w MaeslantBarrier closed




POLSSM : CS3 and CS3X

ACS3
A8°N to 63N
A 2°W to 13E

ACS3X

AO°N to 63N
2R0O°W to 13E

Resolution :
AL/9° Latitude,
A/6° Longitude

Surface boundary conditions :.s
Ksea level pressure and 10,
wind fields from Met Office
North Atlantic Extended «
atmospheric model
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Track of the Maximum Surge Height
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Combining Surge and Atmospheric Grids in a Consisten
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GPS and Superconducting Gravity Sites

A/EUR, OOST, BRUG, ZEBnish Geographical Information Agency ¢
AESBC, ESBH, BLA&Hnish National Survey Cadastre o7 K
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Predicted Deformation
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Vertical Displacement (at time of maximum surge)

subsidence (mm)




Horizontal Displacement (at time of maximum surge)
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GPS Heights (Nottingham Solution)
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Using PANDA (Positioning And Navigation Data Analyst) softwa
VMF1 mapping function + ECMWF to madabosphericdelay



2007 Vertical Displacement
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2007 Vertical Displacement with ATML
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2007 Vertical Displacement with ATML + SSL




