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K mean value 20m/d S mean value 0.27 and
and std. 5Sm/d std. 0.6

Magnitube of the measurements is equal
to n=40 and follow a normal distribution

G) establish the range in which the semi-analyticﬁ
solution approximates the new triangular fuzzy FEM
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a semi-analytical [3] and previously developed orthogonal
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[ Initial water level hy = 4m

%2 Theory of fuzzy partial
generalized differentiabilty

h 4

~

[ Abruptly raised to hy = 6m

In this work, the fuzzy solution of the nonlinear
Boussinesg equation is investigated for an
unconfined aquifer bordering a lake, while the
hydraulic conductivity (K) and specific yield (S)

to provide engineers and water resource planners with
@ improved knowledge of hydraulic properties under
E uncertainty by using Fuzzy and Possibility theory, which
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In the following graphs (Figures 5-7), it is evident that the fuzzy triangular FEM results are in close
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| Figure 1. Definition sketch of the investigated problem
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Figure 6. Water recharge volume Figure 7. Fuzzy estimator of water outflow

Solutions to the previous fuzzy problem and the boundary and initial conditions, can be find utilizing the 3
theories of [2-4], translating the above fuzzy problem to a system of second order of crisp boundary value Q (m*/m)vs. t(d) t = 30d

problems, hereafter called corresponding system for the fuzzy problem. Therefore, eight crisp BVPs CO N CLUSIO N
systems are possible for the fuzzy problem with the same initial and boundary conditions. We have hereby
restricted ourselves to the solution of the first system:
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= Compared to traditional numerical approaches, the proposed fuzzy scheme provides a more robust and
flexible framework capable of handling irregular geometries, highly variable hydraulic properties, and
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| = The integration of triangular fuzzy logic with FEM, grounded in the generalized Hukuhara derivative
For the solutions of the above system the dimensional = 06 [Heb b e (gH-derivative) theory for partial differential equations, represents a substantial theoretical innovation
form is constructed as follows: : that extends existing fuzzy calculus to practical hydraulic modeling
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In which parameters K and S considered fuzzy based on _ . engineers involved in the design and construction of hydraulic projects.
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