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ABSTRACT

Prior to the middls 1950's, analoa rodelinag of ground-water svsters was
limited to the consideration of tho steadv-state rcsponse of aquifars whose
nermeabilitv distribution was necessarily considerzd to he homogeneous and
isotropic. Since that time, analog modeling capabilities have rapidly
axnandad to include the consideration of time derendent, non-homogeneous,
non-isotronic systems with non-linear boundarv conditions.

Today, a really extensive cround-water systems can be simulated with
networks consisting of several tens of thousands of resistors and capac-
itors that annroximate the lavering of many acuifers and confiring zones.
Equipment used to imnose numping and rechargs stresses to the modeled
systar has develonad to the point where as many as 6,000 to 10,000 independ-
ent inbut functions can be economically imposed on the models. Hon-linear
boundary conditions can be simulated by using passive electronic devices
whose electrical characteristics realistically simulate such hyvdreloric
functions as recoverable evanotranspiration losses, the tronsition from
confined to unconfined storage coefficient, and flow through the unsat-
urated zone.

A hybrid computing system usinc a relatively small digital computer in
conjunction with the large multi-layer analog model is now heina develoned
by the U.S. feological Survey. That system is desianed to select, measure,
rlot, and contour‘water—leve¥ data from the models, and to impose on th
models pumoira, recharge, and other stress functions. The hybrid system
is designed to be irteractive, with the hvdrologist controlline the rro-
gramming of the analog model with the dicital computer, and appraising the
output of the model through displavs made available from the digital comnuter.
In the future, analoo rodaling undouttedly will be of areat valu- in the
hvdrologist in evaluating comnlex, multi-lavered around-water svstems with
non-linear toundaries: and with the develonment of hvbrid capabilities,
problems involvinn dispersion of mass transnort car also he studied.
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