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Computer Memory Saving Algorithm for Inversion in Groundwater Model
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Computer memory saving algorithm for inverse analysis of heterogeneous hydraulic property was developed.

Inversion for heterogeneous model needs so many unknown parameters.

To compute inversion and to identify the

large number of unknowns, high-speed inversion code must be used. For groundwater inverse modeling, the
combination of SSVM (Self Scaling Variable Metric method) and adjoint state method, one of the most efficient
algorithms for a problem of many unknown parameters, is used. This paper shows memory saving algorithm for
this with keeping calculation speed. The memory of developed algorithm is almost proportional to N, the number

of unknowns, while that of usual algorithm is almost proportional to sz.

By the method, a problem of even more

than 100,000 unknown parameters is possible to calculate with usual pc, when the problem is well-posed.
Numerical case studies show the code of the algorithm is efficient.
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F-1 ENRTFREEBRRTEOH K (EREEZRELAD

Nx Ny Nz Nt Ng [Nb Nk Nporo Np M1 M2
ET LA 10 10 10 100 100 1000 2700 0] 2700 29960000 7280000
ETIL2 10 10 10 100 100 1000 2700 1000 3700 55560000 9680000
EFIIL3 20 20 10 100 100 4000 11200 0 11200 504960000 30080000
ETFIL4 20 20 10 100 100 4000 11200 4000 15200 927360000} 39680000
EFILS 25 25 10 100 100 6250 17625 0 17625| 1247562500 47300000
ETILG 25 25 10 100 100 6250 17625 6250 23875| 2285062500 62300000
ETILT 50 50 20 100 100{ 50000 145500 0 145500] 84721000000f 389200000
ETIS 50 50 20 100 100 50000 145500 50000 195500f 1.52921E+11] 509200000
ETILY 100 100 20 100 100y 200000 586000 0 586000f 1.37374E+12| 1.566E+09
E5)L10| 100 100 20 100 100| 200000 586000 200000 786000| 2.47134E+12| 2.046E+09
=711 160 100 50 100 100] 500000 1480000 0 1480000 8.762E+12| 3.952E+09
E£5)L12| 100 100 50 100 100| 500000 1480000 500000 1980000 1.5682E+13| 5.152E+09

Nx:xBHRIES R T, Ny yHRESEFH Nz zFRESRFE N BRBRXTYTH
Ng: #EZa—bo REBY, Nb: EEFELE Nk BFRIZBEROBEH. Nporo: RANETHHIEELE
Np: SR E1/35 A—4(Nk+Nporo), M1: HEFEIZ LD CIEE R (AL byte)

M2 BT 7 LT X LOFRES S (B AL byte)
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