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Two-dimensional (2D) seismic compressional velocity fields, extracted from geological models, are parameterized
by means of the Haar wavelet. The coefficients of the Haar series are calculated using integral formulas proposed
by the wavelet theory. The primary objective of this work is to be assured that such parameterization can rep-
resent the velocity field (the seismic model) in a satisfactory way (it means: with reasonable accuracy and few
coefficients) and, then, as a secondary objective, to prepare appropriated conditions to estimate such velocity field
by some posterior inversion procedure (for example, seismic tomography), where the model parameters are the
wavelet series coefficients. Different kind of geological models are considered, such as: homogeneous layers with
horizontal interfaces (multilayers), intrusion of high velocity, salt dome with oil traps, and break of the continental
shelf; all of them are assumed to be heterogeneous, isotropic, and with seismic velocity varying inside a wide
range from 1.5 to 8.0 km/s. In brief terms, the Haar wavelet theory proposes an elemental function defined in the
following way: it is equal to +1 (plus one) if it has variable in the interval [0, 1], and equal to 0 (zero) if not, it is
called scale function (or father wavelet). This last function allows us to obtain another one called wavelet function
(or mother wavelet) that is defined as: it is equal to +1 if its variable is in [0, 1

2 ), it is equal to -1 (minus one) if its
variable belongs to [ 1

2 , 1), and it is equal to 0 (zero) for other cases. This two functions produce a family of other
functions (daughter wavelets) that constitute an orthonormal basis, that when written as a linear combination (an
infinite series), it can represent transient functions. If a function belong to the space generate by the basis derived
from the wavelet function, the elements of such basis are sufficient to represent it. If not, some terms originated by
the scale function must participate in the series. Two kinds of wavelet series are used: one-dimensional (1D) and
2D, in both cases they represent a 2D field. It is natural to use a 2D series to represent (parameterize) a 2D field,
but the same cannot be said when the series is 1D. In this case, it is necessary to use a strategy in order to see a 2D
model by means of a 1D series. It is done putting a curve on the velocity field and it is seen by a function that is just
the velocity field restricted to such curve. The used curves are functions like sine function or some variant of the
saw-tooth function, both periodic and with sufficiently high frequency in order to provide a good covering of the
model. In this way a 2D function can be seen, approximately, as a 1D function and, then, be represented by a 1D
series. The motivation for this study is to try to use some advantage offered by the wavelets, such as: compression
(or, in other words, to represent the maximum with the minimum). Another motivation is to pay attention to the
model, instead of, and more than, to the data or to the relationship between data and model. This work search for
a better representation of models to be used in inversion projects and, for this aim, they must be parameterized in
a well defined and economic way. Some obtained results are: for all models the increase of coefficients improves
accuracy, for the multilayers models the use of a few amount of coefficients makes the representation (using all
elements of the orthonormal basis) better than using only daughter functions derived from the wavelet function
and the two possibilities become closer when the number of coefficients increases, for the model of the break of
continental shelf it was employed the 2D wavelet series and it showed a good resolution even in the case of the
model with rugosity (not smooth interfaces), the complicated model of the salt dome had a very good represen-
tation where it was possible to identify clearly the reservoir position, and filtering is used in order to eliminate
small coefficients without an important loss of accuracy. As conclusion, for an empirical study, without a heavy
use of results originated from the wavelet theory, the model is recognized without difficulty when a high number
of coefficients is used, but they can be reduced using filtering and using relations between them.


