
AGRICULTURAL AND FOOD ENGINEERING DEPARTMENT 
INDIAN INSTITUTE OF TECHNOLOGY, KHARAGPUR 

Mid-Spring Semester Examination 2011 

Program: ~.Tech. (LWRE) + M.Tech. (WM) Full Marks: 30 

Subject: Mr~deling and Simulation for Agricultural Water Management (AG60144) 

Date ofEx~mination: 21 February 2011 (AN) 

Time: 2 hours 

No. of Students: 20 

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

1. (a) Bri fly describe the concept of 'system' with wide-ranging examples from hydrology. Why is 
'sys ems approach' essential for managing land and water resources? (1 + 1) 

(b) Based on the system-environment interaction criterion, classify systems and describe them with 
examples. (3) 

2. (a) Ment'on the type of modeling (i.e., predictive, interpretive, or generic) that should be used to solve 
each< fthe following real-world problems: (5) 

(i) A egulatory agency wants to estimate the probable pathway of a leachate plume emanating from a 
hypo heticallandfill for a variety of hydrogeologic settings that are representative of a large area. 

(ii) A planning agency wishes to determine the effect of pumping a high-capacity irrigation well on 
four xisting wells used for domestic water supply and located at distances of 100, 150, 220 and 400 
m from the irrigation well. 

(iii) F groundwater agency wants to investigate the impact of land use changes or climate change on 
the gJ oundwater of a river basin. 

(iv) ~ hydrogeologist is interested to estimate the change in hydraulic conductivity across a 150 m
wide ~ault zone through an unconfined aquifer. 

(v) 1 he Government of India hires a consultant to identify regions suitable for building food 
processing plants in India. 

(b) List tt e types of models required for integrated water resources management (IWRM). (3) 

3. (a) With neat sketches and proper labeling, illustrate subsystems of the water cycle of interest to soil 
physi ists, surface-water hydrologists, groundwater hydrologists, and climatologists. (4) 

(b) Provid reasoning for the following: (4) 

(i) Nun erical modeling has totally replaced analog modeling in hydrogeology. 

(ii) An odel is always simpler than the corresponding natural system. 

(iii) Di tributed models are also known as white-box models. 

(iv) StaFhastic models can address all types of variations found in hydrological/hydrological processes. 

P.T.O. 



whether the following statements are 'true' or 'false' (Marks will be deducted for every wrong 
e~: m 

(i) e concept of system and models has been in use since the evolution of quantitative hydrology. 

(ii) E gineering problems and scientific problems in essence indicate two different groups of the 
p blems. 

(iii) nlike other hydrologic systems, groundwater systems can't be understood properly by merely 
derstanding the cause-and-effect relations within them. 

(iv) P ysical models are also called 'black-box' models. 

(v) 'tial and boundary conditions are necessary for developing both analytical and numerical models. 

'ngle-event models and continuous models are steady-state models. 

e term 'sorption' denotes the flow of water through porous media. 

(viii) Lumped hydrologic/hydrogeologic models are also known as zero-dimensional models. 

esistance networks model is suitable for simulating transient groundwater flow. 

(x) onitoring ofDNAPL contaminant in groundwater requires deeper monitoring wells. 

erentiate between the following terms: (4} 

ersion and Diffusion, (ii) Conceptual Models and Physically-based Models, (iii) Economic 

Mod Is and Social Models, and (iv) Empirical Models and Theoretical Models. 
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