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Earth, Moon, and Planets

Sneeuw et al (2005) Science
Requirements (...) and
Simulated Mission Scenarios



solid Earth

de Linage et al 2009



solid Earth

Crossley et al 1999



ice

Wouters et al 2008 Luthcke et al 2007



ice

Gunter et al 2009



continental hydrology

annual signal amplitude



continental hydrology

GRACE mass change, Yenisei region, Siberia



ocean

Leuliette et al 2008/
Willis et al 2008



geodesy

residuals GPS/leveling vs.
EGG07 geoid (Denker et al
2008)



priorities



objectives



challenges



basic scenarios



basic scenarios lo-lo SST

3a: 10µm SST @400km
3b: 10µm SST @200km
3c: 0.1µm SST @400km
3d: 0.1µm SST @200km

very promising for GIA, core, ocean mass change, ...



basic scenarios gradiometry
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2a: 1mE gradio @180km
2b: 0.1mE gradio @180km

2c: 1mE gradio @100km (ecc.)
2d: 0.1mE gradio @100km (ecc.)



simulation vs. requirements

Required Accuracies and Simulation Results I.

required accuracies from Science

Requirements Table (geoid / gravity):

accuracy levels from mission

simulations (geoid):
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simulation vs. requirements

Required Accuracies and Simulation Results II.
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required accuracies from Science

Requirements Table (geoid / gravity):

accuracy levels from mission

simulations (geoid):

3d: SST @ 200 km

0.1 µm

2d: gradio @ 100 km

(ecc.orbit), 0.1 mE



conclusions

I GRACE (GOCE) results (achievements, limitations): good
starting point for future requirements,

I science expectations/requirements beyond GRACE/GOCE
are well established:

I more spatial resolution
I more time resolution
I better accuracy

I increased priority since GRACE launch: ice melting, sea
level, ocean circulation, hydrology, water management,
tectonic hazards, ...

I length of time series is critical for quality of results,
⇒ quick GRACE-2 desirable
⇒ long term funding (e.g., mission operations cost)?

I enough papers?


