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1. Presently on-going activities: GOCE
At present, the main activity going on in Italy in the field of gravity mission studies is represented by the participation of the Politecnico di Milano (Polimi) satellite geodesy group led by Prof. Fernando Sansò to the GOCE High-level Processing Facility operated by the EGG-C Consortium (started 2004). The Italian group works in partnership with the University of Copenhagen (UCPH, Prof. Carl Christian Tscherning), applying the so called “space-wise” approach to retrieve a model of the gravity field of the Earth from GOCE data.

In short, the space-wise approach is a multi-step collocation procedure for the estimation of a global model of the Earth’s gravitational field. 

The final solution combines two complementary data types: 

· the satellite tracking data derived from the on-board GPS receiver;

· the gravity gradients observed by the on-board gradiometer.

All the activities within the EGG-C Consortium have been carried on in preparation of the analysis of the forthcoming GOCE data (starting Autumn 2009).
Static GOCE-only global gravity field models have been computed based on E2E simulations provided by ESA. The achieved results have proved to be compatible with the expected mission performances. As an example the latest results for a test covering a period of two months of observations are shown in Table 1 and Figure 1.

	Latitude interval
	Geoid error

	|(| < 80°
	2.91 cm

	|(| < 83°
	3.01 cm


Table 1: Geoid error of the final space-wise solution

based on SST (kinematic orbits) and SGG data processing
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Figure 1: Error estimates of the final space-wise solution based on Monte Carlo method
Besides, studies on the optimisation of the space-wise approach (e.g. two step collocation procedures, combination of gridding and harmonic analysis, etc.) have been done and are still on going.

During the same period, alternative methods for gravity field modelling have also been investigated by setting up an improved remove restore procedure which also takes into account the global model error covariance. In particular the ground data have been used to correct polar gaps effects in satellite-only models or, vice versa, satellite data have been used to improve the local geoid estimation.

2. Local estimate of the gravity field and geophysical interpretation
The use of GOCE simulated data and results has been investigated in order to improve local geoid estimation. A test area corresponding to the North-West part of Italy (Piemonte) has been considered, obtaining promising results, as shown in Table 2.

	Reference model
	Data used
	True error
	Predicted error

	EIGEN
	Δg
	11.6 cm
	10.1 cm

	GOCE
	Δg
	2.7 cm
	2.9 cm

	GOCE
	Δg , Trr
	2.4 cm
	2.3 cm

	GOCE
	Δg , Trr(grid)
	1.7 cm
	1.7 cm


Table 2: True and predicted errors of the estimated Piemonte geoid using different reference models for the remove-restore procedure and combining different data

GOCE simulated data have also been exploited for geophysical interpretation and in particular to detect discontinuities in the Earth structure density (bathymetry, moho estimation etc.).

3. Interfacing with user community – GOCE Italy
In the frame of users applications, Politecnico di Milano is team-leader of the national consortium GOCE-Italy (funded by the Italian Space Agency) aiming at the interpretation of GOCE data for geological, geophysical and oceanographic applications in the Italian area.

After a first “GOCE – Italy” study developed in the years 2000 – 2004, a new GOCE-Italy project started in February 2007, when Polimi submitted to ASI (Italian Space Agency) the proposal for a project to be carried on by an Italian national Consortium. The proposing team comprises:

· Politecnico di Milano,

· University of Milano,

· University of Padova,
· University of Trieste,

· Istituto Nazionale di Oceanografia e Geofisica Sperimentale (OGS) – Trieste,

· Galileian Plus S.r.l.,
· ALTEC S.p.a.,

· ASI – Centro di Geodesia Spaziale (Matera),

· Istituto Nazionale di Geofisica e Vulcanologia.
The submission of the proposal to ASI aimed at the development of R&D activities in Italy to exploit data collected by the ESA Mission GOCE. In fact, in 2006 ESA published an international AO for GOCE data: the proposing team together with other partners successfully submitted a proposal to ESA, but full exploitation of this opportunity depends on  funding availability at national level.

Major objectives of the proposed project is the development of highly refined global and local gravity models together with their time-depending component for solid earth, oceanographic and local application. Planned fields of activities include solid earth applications (Unimi), usage of GOCE gravity field for geological process interpretation (Units) and oceanographic application (OGS).

4. Past studies on future gravity field missions

During the year 2005  Alcatel Alenia Space Italia submitted a study to ESA in response to the Invitation to Tender “Laser Doppler Interferometry Mission for Earth Gravity”. The study was carried on by Italian teams coordinated by Alcatel Alenia Space and succesfully submitted to ESA. Italian teams participating in the project: Alcatel Alenia Space (AAS-I), Politecnico di Milano (Polimi), University of Milano (Unimi), University of Pisa (Unipi), Metrology Institute “G. Colonnetti” (IMGC).

The study objectives were the following:

· to define a suitable SSI (Satellite-to-Satellite Interferometry) mission (i.e. a Low-Low Satellite-Satellite Tracking mission performed by means of laser interferometry) for the monitoring of the modifications of the Earth gravity field at high resolution (up to harmonic degree 180-240) over long periods of time (at least 5 to 10 years);

· to derive the characteristics, performance requirements and an appropriate design of the SSI Laser Metrology System, and to define its technology development plan.

In short, the studies regarded:

· System engineering, Laser Metrology and Control System Design (AAS-I);

· geophysical phenomena review and analysis (Unimi);

· geopotential measurement analysis (Polimi); 

· SSI mission error analysis and simulation (Unipi); 

· Laser Metrology definition and proof-of-concept tests (IMGC).

5. Studies on future gravity field missions

Studies on future gravity field missions based on satellite-to-satellite tracking and laser interferometry are on going, mainly under the coordination of Prof. Fernando Sansò. Applications of this concept to geophysical data interpretation have been studied together with geophysics experts (Prof. Roberto Sabadini, University of Milano).
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