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4- Lagrange

5- Hermite

6- Isogeometric Analysis
7- B-Spline

8- NURBS
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1- Bezier

2- D-Boor C.R.

3- Control Point
4- Knot Vector
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Abstract

In recent decades, groundwater flow modeling is required due to reduced rainfall and the management of
water resources and predictions. In these models, a differential equation is considered for the whole system
which can be soled by several numerical methods such as finite difference, finite element method, and meshless
method. Recently, a newer method called the isogeometric analysis method is used. Because in this method, the
exact geometry of the problem is used to calculate the base functions, the problems caused by the meshing are
eliminated. In this research, groundwater flow equation was studied in steady-state and transient conditions in
the unconfined aquifer. of Birjand plain in South Khorasan in a year with a monthly interval. To solve this
equation, Isogeometric analysis (IGA) method based on the non-uniform rational B-spline (NURBS) basic
functions were used. The first, groundwater level was calculated in a steady state and was used as the initial
solution of transient state. Then, the groundwater level of the computational was compared with the groundwater
level of observations and groundwater level calculated by the finite difference method. The results of modeling
showed that the IGA method in terms of statistical criteria has a higher accuracy than the finite difference
method.

Keywords: Groundwater flow, Unconfined aquifer, Transient Condition, IGA method, NURBS Basis
Function
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