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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) With a neat sketch, define 'system' from hydrological sciences viewpoint. Provide five examples of 
major systems of water resources engineering field. (1.5+1) 

(b) What do you mean by 'decision support system (DSS)'? Briefly discuss the components of DSS for 
water management. (1 + 2. 5) 

2. (a) Neatly draw ·a flowchart for developing a plan for modeling. What are the different phases of 
groundwater modeling? (2+ 1.5) 

(b) What types of models are needed for integrated water resources management? Succinctly explain any 
two ofthe models. (1.5+2) 

3. (a) What do you mean by 'theoretical models'? Explain them with proper examples. Suitably classify 
various types of theoretical models used in hydrological sciences. (2+2) 

(b) Considering 'water cycle' as the main system of hydrology, depict its different sub-systems and their 
linkage using neat sketches and appropriate labeling. (4) 

4. State whether the following statements are 'true' or 'false' (Marks will be deducted for every wrong 
~~~: ~ 

(i) Linear or nonlinear and lumped or distributed systems are the classes of natural systems. 

(ii) Greenhouse system is an example of absolutely closed system. 

(iii) A DSS which incorporates GIS functionalities is called an SDSS. 

(iv) Analytical models are essentially 'grey-box' models. 

(v) Single-event hydrological models are steady-state models. 

(vi) Boundary conditions are essential for developing analytical and numerical models. 

(vi~ The flow through porous media could be characterized as single phase or multi-phase. 

(viii) White-box models are also known as zero-dimensional models. 

(ix) Resistance-capacitance network models are not suitable for simulating transient groundwater flow. 

(x) Calibration is necessary for both predictive and generic modeling. 
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