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2 Objectives

Call for Proposals October 31, 2001:
Objectives

The IERS conventions currently do not give comprehensive rec-
ommendations for treating the loading signals due to the full
range of possible effects. It appears, however, timely to set up
the tools that provide a basis for a future conventional treatment
of loading effects in all IERS analyses and also for the general
geodynamics community. Setting up such framework for con-
sistent computation of surface mass loading effects with an accu-
racy compatible with present and anticipated future requirements
calls for considerable theoretical work, algorithm developments,
model compilations and studies of relevant observations as input
for the computations.

Subsequent and routine SBL service operations would entail
streamlined processing of global surface mass data or model out-
put in computing and releasing the loading deformation and rel-
evant geodynamic products, gridded or otherwise, to the open
community through dedicated web-sites. The products would
possibly include, in phases as appropriate, both vertical and hor-
1zontal components on both land surface and ocean bottom, with
as high temporal- and spatial-resolution as feasible, and released
In a fashion of as near-real time as feasible. The global geophysi-
cal fluids data include possibly those for the atmosphere, oceans,
land hydrology, cryosphere, and tides.
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4 Agenda

Two separate agendas:

operational: provide in near real-time a consistent global
solution data set describing at least the surface deformation,
gravity signal and geo-centre variations due to the various
surface loading process in reference frames relevant for direct
comparison with existing geodetic observing techniques.

scientific: major scientific advances with respect to the Earth
model, the theory and algorithms used to model deformations of
the Earth and the observational data of surface loading.




5 Loading Predictions
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Loading Predictions
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7 Ocean Bottom Pressure

Mercator:

Phase 2: January 2002 - second MERCATOR prototype (PSY2).
Marks the start of ”high-resolution” MERCATOR forecasting for
European seas.

Real-time routine modeling of the North and Mediterranean at
high resolution (1/15), assimilating

altimetry and in-situ data and capable of performing analysis
and prediction of three-dimensional ocean conditions in these re-
gions.

Real-time routine acquisition of altimetry and in-situ data cover-
Ing the global ocean, which are then merged to generate a three-
dimensional picture.

High-resolution analysis and prediction (1/15) for North Atlantic
and Mediterranean Analysis based on global ocean observations




8 Ocean Bottom Pressure

Phase 3: January 2003 - third MERCATOR prototype (PSY3)
Marks the rollout of the MERCATOR system for GODAE.
Real-time routine modeling of the North and Mediterranean at
high resolution (1/15), assimilating altimetry and in-situ data.
Real-time routine modeling of the Global Ocean at medium res-
olution (1/4°), assimilating altimetry and in-situ data and ca-
pable of performing analysis and prediction of global three-
dimensional ocean conditions.

High-resolution analysis and prediction (1/15°) covering North
Atlantic and Mediterranean Analysis and prediction of Global
Ocean conditions at medium resolution




9 Summary of Workshop

Overview Science Plan:

e WWP1— Earth Models

— Decide on the requirements for the Earth model and com-
pute Load Love Numbers.

e WP2 — Green’s Functions

— Determine Green’s functions for Earth model of choice;
— Optimize calculations of loading effects:

x Compare convolution in space domain (”point load-
Ing””) with spherical harmonic approach for load func-
tions including ocean effects;
what order of harmonics is required?
what happens at the coasts?
do we need a hybrid approach?

x Optimize as much as possible point loading computa-
tions.

+ IS mass variation with height in the atmosphere signifi-
cant for gravity observations?




10 Science Plan 2002

e WP3 — Surface Loads

— atmospheric surface pressure;
— ocean bottom pressure;
— continental water storage;
— ocean tidal loading;
— attempt to evaluate the accuracy of available mass loading
models.
e \WP4 — Integrated Earth system models

— to be considered in the future




11 Workplan 2002
Tentative workplan for 2002:

Feb. 1: Establishment of the SBL
4-5 March:  Workshop in Luxembourg
March/June: decide on preliminary Earth model,

decide on approach for computing load effects

begin to compute historical loading effects

set up system for obtaining data in real time
June 1: Start of NRT demonstration project
July 1: Workplan for developing more complex loading models
Dec. 1: Standards for versionl products are available
Jan. 1, 2003: Global grids of surface deformations and gravity changes

due to air pressure loading on SNREI Earth model are
available via a web page




