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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) What do you mean by DSS? List the components of a water management DSS. (1+1.5) 

(b) What are different types of models required for integrated water resources management (IWRM)? 
Briefly describe any one of the model types. (3.5) 

2. (a) What is a modeling protocol? Draw a flowchatt (with necessary supplementary information) showing 
all the steps suggested in the modeling protocol. (1 +6) 

(b) What is the need of boundary and initial conditions? Classify the boundary conditions used in the field 
of water resources engineering and provide two real-world examples in each case. (1.5+ 3) 

3. (a) Can a calibrated and unverified model be used for prediction? Justify your answer. (2) 

(b) Taking an example of groundwater basin, show (using neat sketches) how boundary conditions are 
assigned in the block-centered finite difference grid and in the triangular finite element grid. (2.5+2.5) 

4. (a) Write general governing equations for the following, with the definition of symbols in each case: (4.5) 

(i) Transient groundwater flow in leaky confined aquifers. 

(ii) Unsteady groundwater flow in unconfined aquifers (nonlinear form of the equation). 

(iii) Steady groundwater flow to wells in leaky confined aquifers. 

(b) What do you mean by qualitative evaluation of simulation models? List three graphical indicators with 
one illustration (properly labeled) in each case, which are commonly used for model evaluation. (I+ 3) 

5. Describe the following pairs of terms so that they are differentiated appropriately: 

(i) Lumped models and Distributed models 

(ii) Single-event models and Continuous models 

(iii) Analytical models and Numerical models 

(iv) Quasi 3-D modeling and Full 3-D modeling of a groundwater system 

(v) MODFLOW and MT3D 

(2x5) 

P.T.O. 



6. State whether the following statements are True or False (k!arks will be deducted for every wrong 
answer): (7) 

(i) Determination of aquifer parameters from pumping-test data by GA technique is an optimization 
problem with constraints. 

(ii) The term 'Fitness' in the GA algorithm provides a basis for selecting suitable chromosomes from a 
given population. 

(iii) Termination criterion is not required for an iterative technique. 

(iv) AI\TN technique is generally superior to the regression technique. 

(v) ANN can help in identifying impottant relationships that may exist between output variables. 

(vi) In numerical modeling of groundwater systems, wetlands 'can be reasonably simulated as a 
prescribed head boundary. 

(vii) In a two-dimensional groundwater flow model, an assumption of fully penetrating pumping wells 
is made. 

(viii) GA parameters are finally selected by trial and error. 

(ix) Both ANN and GA techniques are optimization techniques. 

(x) During discretization of a model area, the grid design depends on the type of numerical method 
used for solving the associated governing equation. 
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