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Altimetry-gravimetry boundary-value problem 

  

Numerical solution by Finite Volume Method (FVM) 

S 

L 

       T(x)  =  TSAT(x)                 xSAT             

Based on: 
 

 dicrestization of the computational 

domain into finite volumes 

 local conservation of numerical fluxes  
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Boundary conditions: 

    

TSAT 

Toceans 

Upper boundary  

(200 km) 

Bottom boundary  

(ellipsoid) glands 
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Boundary conditions over oceans/seas: 
   

Toceans 

Filtered MDT 

Nonlinear filtering of disturbing potential 
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Discretization of the computational domain 

   

 

 

 

 

 

     Computational aspects 

 

Resolution:   1 x 1 arc min (horizontal) 

           250 m  (radial) 

21 600 x 10 800 x 400 = 93 312 000 000 unknowns 

• large-scale parallel computations: 
  - performed on 128 cores (32 MPI processors, each with 4 OpenMP threads) 
 - took about 500 h ( 21 days) of the CPU time 
 
• computational domain divided into 30 subdomains  
 (memory reduction by 80%, below 1 TB) 
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Gravity disturbances on the ellipsoid 
      (1x1 arc min) 

[mGal] 
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Tzz on the ellipsoid 
      (1x1 arc min) 

[E] 
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Tzz at 10 km 
      (1x1 arc min) 

[E] 



ESA UNCLASSIFIED - For Official Use ESA PECS | 18/02/2020 | Slide  9 

PLACE your 
logos here 
in the Master 
Slide. 

  First derivatives on the ellipsoid (1x1 arc min) 

TX TY 

TZ 
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  Second derivatives on the ellipsoid (1x1 arc min) 

TXX TYY 

TZZ 
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  Second derivatives on the ellipsoid (1x1 arc min) 

TXY TXZ 

TYZ 
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Comparison of gravity disturbances with DTU15_GRAV 
      (1x1 arc min) 
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 Thank you for your attention! 
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