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Instructions: Answer all the questions. Make reasonable assumptions wherever needed.
Answer different parts of a question at one place.

1. (a) Describe the types of information necessary to fully define and solve a transient subsurface flow or
transport problem by analytical or numerical methods . (3)

(b) List the data needed for developing a two-dimensional numerical model of groundwater flow for
predicting groundwater condition in a basin. (3)

2. (a) What does the term 'conceptual model' mean in groundwater modeling and what is its purpose?
Briefly describe major steps involved in developing a conceptual model of a single-aquifer system for
flow/transport modeling. (1+4)

(b) What is the importance of 'Sensitivity Analysis' in modeling? Considering groundwater flow
modeling as an example, describe how this analysis is performed and the results interpreted. (1+4)

3. (a) Define the term "Modeling Protocol". Draw a complete flowchart with supportive information
(wherever necessary) showing the steps suggested in the modeling protocol. What do you mean by
"Post-audit"? (1+ 5+J)

(b) Explain the necessity of boundary and initial conditions in modeling water resource systems.
Differentiate between "Dirichlet Boundary Condition" and "Cauchy Boundary Condition" along with
suitable examples from groundwater hydrology. (1+4)

4. Write governing equations for the following, with the definition of symbols in each case:

(i) Axisymmetric unsteady groundwater flow to wells in confined aquifers.

(ii) Transient groundwater flow in heterogeneous and anisotropic unconfined aquifers with source/sink
term.

(4)

(iii) Steady groundwater flow in heterogeneous and anisotropic leaky confined aquifers.

(iv) Transient groundwater flow to wells in leaky confined aquifers.

5. (a) Write the justification for the following (use equations and/or sketches wherever appropriate): (5)

(i) Computer code may give the right answer to the wrong problem.

(ii) Process of calibrating a model is known as 'inverse modeling'.

(iii) The 'quantitative evaluation' of a model alone is not sufficient to judge the model performance.

(iv) Interpolation/extrapolation is a prerequisite for the numerical modeling of flow/transport in
subsurface systems.

P.T.D.



5. (b) Why is calibration essential for numerical models? What do you mean by 'Automated Calibration'?
Draw a flowchart illustrating the step-by-step procedure of automated calibration. (1.5+1.5+2)

6. Briefly describe the following (use suitable sketches wherever necessary):

(i) Modeling System and Site-Specific Model,

(ii) FEFLOW and MOC, and

(2+3+3)

(iii) Statistical Indicators and Graphical Indicators.
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