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Surface and Ground Waters
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Distribution of Soil Moisture Stations
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Surface Scheme: modeled processes
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Example: April 2003 - Water and Snow Stock - WGHM Model
(Water global assessment and prognosis Global Hydrological Model; Doll et al.,2003)
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Modeling of the
confinental water cycle

% Climate Evolution
¥ Water Ressources
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- GRACE Mission :
Precise mesurements of Earth gravity variations
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Gravity field
(permanent component)




Gravity field
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AVAILABLE MONTHLY GRACE GEOIDS FROM CSR
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A priori uncertainties of

models and GRACE obs.

Inversion of the monthly geoids
(Generalized least-squares inversion)

Maps of geoid anomaly for each surface reservoir
At mospher e Qceans Soi | wa Browcover

Predictive filtering of the spherical coefficients

+ compensation (elastic Earthps

Water mass anomalies for each reservoir



The solution is computed by solving the linear equation:

Ge()= G (1) + Ok ACp +Cy + AGAT | L (Gopslt) + AC% (1)

G<®; solution vector formed by the
har monic coefficients to be

“obs: vector formed with GRACE-derived geoid

coefficients
Gk (ewvector formed by the list of all spherical

har monic coefficients of

a : matrix composed of 4 diagonal blocks for
separating the 4 reservoirs contributions

CoandCm covariance matrices of
errors and a priori model uncertainties
<k : covariance matrix which describes the
statistical properties of the water mass
vari ati omrshoi metsteeg vok r
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GRACE LW SOLUTION -—- APR 2003 --- DEG=25-30 — 5 ITERATIONS

example : April 2003
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Difference between the GRACE solution and the hydrologcal mode

DIFF LW SOLUTION GRACE MINUS WGHM -—- APR 2003 --- DEG=25-30
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Differences between the observed GRACE geoid
and the reconstructed geoid from inversion results
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GRACE LW SOLUTION --- APR MAY 2002 --- DEG=25-30 --- 5 ITERATIONS
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AMPLITUDES SAISONNIERES DES STOCKS D'EAU CONTINENTAUX --- SOLUTIONS INVERSION GRACE
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Snow : GRACE - Model difference

RMS --- GRACE/WGHM --- 2002 - 2004 RMS --- GRACE/ORCHIDEE --- 2002 - 2003
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Other Applications
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Mean Sea L.evel from Tide:Gauges ' Observations
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