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II) Methodology / Application: Maximum abstraction from a set of wells . Stochastic K field (100 realizations), ground water flow simulation, collection of histogram of mass balances at pumping wells

I) Motivation: Complex problems in Earth Sciences Use of numerical models

Large number of (powerful) codes available, but:  sparse in general (academic framework). MODFLOW©, FEFLOW©

 aimed at solving a particular (set of) physical phenomenon (often, groundwater flow and contaminant transport only)

 most often, these codes do not integrate stochastic techniques

Groundwater Integrated Modeling (GIM).

Features

Strengths and weaknesses : those of the embedded “host” codes (black boxes)

FULLY PARALLEL at three levels : inner coding, cluster level, grid computing

OBJECT ORIENTED : easy to extend

FORTRAN 95 / XML : standard programming 

1) Read data common to “hosts”

• Mesh (FE, FD, General)

• Measurements

• Variogram

• Regions

• Physical phenomena

• Etc

• ToDoList

2) Simulate K fields

4) Histogram of K fields

5) Simulate flows (100)TRANSIN (1)

GSLIB (3)

3) Plot K fields PARAVIEW (2)

GROUNDWATER (4)

7) Plot drawdown PARAVIEW (2)
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8) Histogram of abstraction volume GSLIB (3)

List of (already) embedded ‘hosts’ :

Geology modeling : COSNESIM, GSLIB, FLUVSIM

Gw flow and tranport : GROUNDWATER, TRANSIN

Postprocess : PARAVIEW / TECPLOT

CONCLUSIONS

 GIM is a versatile tool

 Easy to extend : just two black-box 
routines for I/O

 Ample room for future developments

 Not only in groundwater modeling. Potential 
uses in environmental engineering

6) Calc./plot mean K field REFERENCES

(1) CARRERA J, MEDINA A, ALCOLEA A (2000) : Modelos De flujo y 

transporte en la geosfera: el código Transin; IV Jornadas de Investigación 

y Desarrollo Tecnológico en la Gestión de residuos radioactivos v III, 20-

25 noviembre en Barcelona, pp. 195-204.

(2) ParaView Guide. Kitware, Inc. Authors: Squillacote. ISBN 1-930934-17-3. 

365 pages.  

(3) DEUTSCH C., JOURNEL A.G. “GSLIB. Geostatistical Software Library 

and User's Guide”. Oxford University Press. 1992, 1996, 340p 

(4) http://www1.unine.ch/chyn/php/softwares.php

GIM

GIM / PARAVIEW(2)

http://www1.unine.ch/chyn/php/softwares.php

