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GGOS and GRAY SGAGCOMPARISONS AG,SG, GPS, arldYDROLOGY
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GGOS applications require the static geoid to be accurate at a levehof and
to be stable at a level of 0.1 mm/{yeonsistent with the accuracy and stability of
the terrestrial reference frame.

For the time variable geoid, the monitoring of the water cycle atigional to
global scales appears to be the most demanding applications requiring the geoid
variations to be monitored to 1 mm, stable to 0.1 mm/yr, withgaatial resolution : ! | : =
. . . 11— SG residuals (tides, pole, atm. pressure removed)
of 50 km and a time resolution of 10 days 80— EcMWF giober hyaroloay model
100 1—— GLDAS global hydrology model

Table of Gravity / Height Ratios [after de Linage et al. (2007)] 2002 2003 2004 2005 2006 2007 2008
Years

SG gravity residuals and global hydrology effects at

Strasbourg. In blue is the continental water content effect

using GLDAS global model and in red using the ECMWF

model of soil moisture and snow [aftRosatet al., 2009)].

application (mGal / mm)
long wavelength freair gradient(FAG) £ 0.308
elastic incompressible lay€r 2500 kgrit®) with attraction+ FAG 5 0.203
elastic compressible layer ( Z500kgnt?) with attraction+ FAG £0.235

mean value outside load areag local attraction also tidal loading 50.26
hydrology loading in basins, depends on area -0.74t0-1.73
atmospheric loading, IB hypothesigries withlatitude and coastline | +0.30to +0.47
soil moisture -0.28

So the static geoid, and the geoid variations, need to be
accurate to 0.3rGal and stable at a level of 0.Qf5al/yr
with a spatial resolution of 50 km and a time resolution of 10 days

[AG fails all 3, SG fails spatial, and GRACE fails short wavelength/ accuracy] SG gravity residuals (in black) and GPS height
changes (in blue) observed at Strasbourg, J9

. . — . . . site from 2002 to late 2007. Note the positive
GRAMW is a proposal by the National ¥ , Combination of AG and SG observations at the station Bad correlation between both signals due to the Modified IHAC lumped model based on 7 parametersXXLL In red, forcing dat®E P,

Geodetic Survey to rdefine the . oL, IR Superposition of AG FG5#206 measurements and SG@&&Rtimevarying Homburg (Germany); upper graph:-S8Gresidual gravity fact that the local hydrological masses QandQdeepare potential evapotranspiration precipitation, runoff out of the mine and
vertical datum of the US by 2017 ; 7 Wl WY gravity at Strasbourg from March 1997 to December 2007. The upper plot  function (black) and AG measurement results of 8 AG, dominate and are located above ti86 [after deep runoff respectively. In blue, S, T, R correspond to modeled dvatght in the 3

y 0 P g 4 represents the SG timearying gravity without correction of the SG symbols in selected colours; lower graph: SG and AG Rosatet al. (2009)]. I'eS'eI'VOiI’S, respec.tively sc')il,.quick and slow storage. R store level variations are use
Campaign # 2. A lowesolution "movie" of _ o & instrumental drift and the lower plot represents the superposition after observations prior (black/upper curve) and after estimate water height variations [aftéronguevergng2008)].

gravity changes: , , L 3 removing the instrumental part from the SG trend. The linear instrumental combination (red/lower curve); AG measurement results 30 : : : : : : :
This is primarily a terrestrial campaign and & 8 S8 ) ) . . ; : s ; (in mm x by 7)
will mostly encompass episodic-visits of drift between 1997 and 2007 has been estimated to 13-8L4 nm/s2/yr show smaller residuals after offset determination for the o o ~ : : : y

absolute gravity sites, attempting to monitor R [after Rosatet al., 2009)]. individual AG [afteWilmeset al. (2009)].
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180° 240° 300° O° 60° 120° 180° agreement between AG and Sebit Figure 2. Gravity Variations Due to Rainfall, Boulder TMGO

Occas'ona‘_j'_Spa”t'eS with the model Using the first 200 days of data (where the correlation is strongest), we fi
NV-Alesiind [after Zerbiniet al. (2007)]. thatt, = 4 hrs, the recharge time constant, and= 91 days, the discharge
time constant. The groundwater/gravity admittance from the first 200 days
gives 0.0414 3 I nim; for the whole record itis 0.009263a ¥ ¥bL M P ¢
CONCLUSIONS: value calculated for th8ouguerslab is 0.041% 3 I nim.
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B Matera New Wuhan AG measurements alone are insufficient without a hydrological model to estimsttiageand flow. The best hydrologica
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GujarLahasa- “ \ T ] mm——l validation is with an SG. The combination of both instruments is requiredttpachieve GGO&nd GRAD goals.
= Ghuttu 3 rainfall and soil moisture for the Strasbourg site
houggu J9. Because the gravimeter is under the soil
m ibinong mositurehorizon, gravity decreases with rainfall

Manaus - [after Longuevergn€2008]. A
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