Geophysical Research Abstracts, Vol. 7, 02660, 2005 ‘x
SRef-ID: 1607-7962/gra/EGU05-A-02660 GG

© European Geosciences Union 2005

Identification of hydraulic transmissivity of a confined
aquifer with the “Differential System Method”: a
tomographic approach

M. Giudici (1), G. A. Meles (1), G. Parravicini (2), G. Ponzini (1) and C. Vassena (1)

(1) Dipartimento di Scienze della Terra, Sezione di Geofisica, Universita di Milano, Italy, (2)
Dipartimento di Fisica, Universita di Milano, Italy

(Mauro.Giudici@unimi.it/Fax: +39 02 503 18489)

The differential system method (DSM) allows the computation of the transmissivity
field of a confined aquifer when two independent sets of data are available, namely
two couples of piezometric head and source terms corresponding to different flow
situations, and the value of transmissivity at one point only. The sets of data are inde-
pendent if the hydraulic gradients are not parallel. Adie the matrix whose entries

are ther andy components of the hydraulic gradients of the two flow situations. The
sets of data are independentAfis not singular; the balance equations can be re-
duced to the normal form grdd= -T'a+b, a first order equation that can be solved

by integration along an arbitrary path starting from the point where the valiieiof
known. The DSM has now been extended to handle multiple sets of data. The domain
can be divided in subregions in each of which a different couple of data sets can be
used to apply the DSM in the standard way. The choice of the two “best” data sets
to be used is based on criteria that take into account: (1) the independence condition;
(2) the value ofal, that must be small to limit the error propagation; (3) the condition
number of the matrixd. Numerical tests with synthetic fields show that this approach
reduces the dependence of the final solution on the starting point, an important result
for applications.



