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	WATER  SCIENCE  AND  TECHNOLOGY
	
	

	
	
	TRIMESTER-WISE  DISTRIBUTION  OF  COURSES
	
	

	
	
	I  Trimester
	
	

	
	
	
	L
	P

	WST  100
	WATER  RESOURCE  MANAGEMENT-I
	3
	0

	WST  101
	THEORY  OF  FLUID  MECHANICS  AND  HYDRAULICS
	2
	1

	WST
	202/
	
	
	

	PP
	203
	STRESS  PHYSIOLOGY
	2
	1

	WST
	205/
	
	
	

	AE
	251
	SOIL AND WATER CONSERVATION ENGINEERING
	3
	0

	WST
	209
	ECONOMICAL, SOCIAL AND INSTITUTIONAL
	3
	0

	
	
	ISSUES IN WATER RESOURCES MANAGEMENT
	
	

	WST
	212/
	
	
	

	ES
	211
	SOIL AND WATER POLLUTION
	2
	1

	WST
	299
	SEMINAR
	1
	0

	
	
	II  Trimester
	
	

	WST
	102
	SOIL-WATER-PLANT ENVIRONMENT SYSTEM
	2
	1

	WST
	203
	ECONOMIC ANALYSIS OF WATER USE
	2
	0

	WST
	204
	SOIL AND WATER QUALITY AND IRRIGATION
	2
	1

	
	
	MANAGEMENT
	
	

	WST
	208
	DIAGNOSTIC ANALYSIS AND PERFORMANCE
	1
	3

	
	
	EVALUATION OF IRRIGATION PROJECTS
	
	

	WST
	211
	PRESSURIZED IRRIGATION SYSTEM AND DESIGN
	2
	1

	WST
	213/
	
	
	

	AG
	205
	PRINCIPLES AND PRACTICES OF IRRIGATION AND DRAINAGE
	3
	1

	WST
	299
	SEMINAR
	1
	0


	
	
	III  Trimester
	
	

	WST  200
	WATER  RESOURCES  MANAGEMENT-II
	2
	1

	WST  201
	CROP  WATER  REQUIREMENTS  AND
	2
	1

	
	
	IRRIGATION PLANNING
	
	

	WST
	206
	WATERSHED  MANAGEMENT-  PRINCIPLES
	3
	1

	
	
	AND PRACTICES
	
	

	WST
	207
	ENVIRONMENTAL IMPACT ASSESSMENT OF
	3
	0

	
	
	IRRIGATION PROJECTS
	
	

	WST   210
	DROUGHT  CLIMATOLOGY
	2
	1

	WST
	299
	SEMINAR
	1
	0


Core  Courses  :
For M.Sc:  Within the discipline : WST 100, WST 101, WST 102, WST 201, WST 208 and WST 209
Water  Science  and  Technology
Major Field :      Water Science and Technology
Minor Field :      Ph.D. student shall take two minors ( 9 credits of course
work in each) from any of the other fields outside his/her own.
M.Sc. student shall take one minor ( 9 credits of course work)
from any of the other fields outside his/her own.
DESCRIPTION  OF  COURSES
	WST    100:
	WATER
	RESOURCES

	MANAGEMENT-I
	
	(3L)  I


Hydrologic cycle. Hydrologic Processes. India’s  water resources and their development. Analysis of  rainfall data, soil water balance, runoff estimation,  basic equations of ground water flow; identification  of recharge zones and boundaries; assessment of  recharge. Water needs for future in different sectors,  physical,  chemical and biological properties of water.  Water  quality  standards  for  different  purposes.  Sources of pollution of surface and groundwater  resources.  Impact  of  climate  change  on  water  resources; water resources data.
WST 101:    THEORY OF FLUID MECHANICS  AND  HYDRAULICS                          (2L+IP) I
Properties of fluids, fundamentals of fluid flow,  steady flow, uniform flow, equation of continuity,  energy equation and momentum equation. Open  channel flow, Manning’s equation, Chezy’s equation,  hydraulic  jump,  normal  depth  and  design  of  channels, flow in closed conduits, laminar flow,  Reynold’s number, turbulent flow.



Darcy’s Weibach equation, friction factor and  empirical equations for water flow, weirs, notches,  orifices and empirical equations.
	WST    102:
	SOIL-WATER-PLANT-

	ENVIRONMENT  SYSTEMS
	(2L+IP) II


Soil characteristics in relation to irrigation-soil  profile and soil horizon, soil pan, soil texture and  structure, particle density and bulk density, field  capacity, permanent wilting point, soil moisture  characteristics, soil hydraulic properties.
Soil water properties-water structure, energy  concept of soil water, redox potential, soil water  movement  under  saturated  and  unsaturated  conditions,  solute  content  and  its  movement  in soil.
Plant-water  relations-role  of  water  in  plant,  concept of water potential, components of water  potential and their measurement, water relationships  of cell and whole plant, water and ion uptake and   movement mechanism in plant systems, water loss  through plants (transpiration) and factors affecting.
Soil-water plant-atmosphere continuum, energy  balance at crop surface and measurement of crop  evapotranspiration,  weather  parameters  and  measurements, climatic factor influencing crop water  loss, aridity indices, water stress in relation to plant  physiological processes, influence of water stress on  crop yield.
	WST    200:
	WATER
	RESOURCES

	MANAGEMENT-II
	
	(2L+1P) III


Irrigation water distribution practices in India,  Principles of decision making in water resources  planning  and  management-systems  analysis,  identification of objectives, benefits, costs, decision  variables, constraints and production functions, use  of simulation and optimisation models forecasting  models; expert systems, decision support systems  for planning and operation, water management  projects; conjunctive use of canal and groundwater  in irrigation projects; water quality management  models; case studies.
WST  201:     CROP  WATER  REQUIREMENTS  AND  IRRIGATION  PLANNING    (2L+1P)  III
Land  use  capability  and  soil  and  land  irrigability assessment. Factors affecting irrigation  water requirement, estimation of seasonal and  annual water, land irrigation requirement of  crop(s),  progressive peak and seasonal consumptive water  use and their significance in operation of an irrigation  project,  crop  response  functions  to  irrigation,  matching of net irrigation demand to water supply  characteristics through modification of irrigation  technology. Cropping pattern and cropping intensity,  crop planning in relation to changing scenario of  input availability. Irrigation scheduling to crops, and   irrigation methods.
WST 202/PP 203:      STRESS PHYSIOLOGY
(2L+ 1P) I
Problems  of  water,  temperature,  salt,  waterlogging  and pollution stresses internationally  and nationally. Drought: magnitude, frequency and  severity, impact on agriculture and society, response



of wild population and crops to drought. Drought  resistance in crops: various mechanisms: some case  studies, molecular and genetic basis of drought  resistance, breeding for drought resistance. Salt  stress-  alkalinity  and  salinity,  morphological,  physiological and biochemical responses to various  salts, mechanism of resistance to salt and selection  through tissue culture, breeding for salt resistance.  Temperature and crop productivity: tolerance to heat  and frost. Growth metabolic processes and tolerance  to waterlogging. Pollution and crop productivity:  pollution indicators. Genetic engineering for various  stresses. Light stress (cloudy days)- a problem for  kharif crops.
	WST  203:
	ECONOMIC  ANALYSIS  OF

	WATER  USE
	(2L) II


Crop response to irrigation and application of  production  function.   Mathematical  models  of  computer  simulation/system  analysis  to  water  allocation and management problems.    Linear  programming dynamic programming, multi-purpose,  multi-objective  water  resources  development,  allocation  and  optimization.    Groundwater  economics  and  conjunctive  use  plan  of  water  resources.
	WST 204:
	SOIL AND WATER QUALITY  AND

	IRRIGATION   MANAGEMENT
	(2L+1P) II


Nature of problems soils-type and extent in  India;  physical,  chemical,  topographical  and  hydrological  assessment  of  magnitude  of  the  problems. Impact on crop production. Identification  and adoption of appropriate water management  technologies. Case studies of waterlogging and soil  salinity problem areas.
Water quality classification; sources of water  pollution;  water  quality  monitoring;  sampling  strategies and techniques; water quality impacts on  crop performance; irrigation with poor quality water.  Interaction between water and soil constituents.  Salute transport. Treatment of effluents for irrigation
for improving soil-microbiological environment; case  studies.
	WST   205/AE   251:
	SOIL   &   WATER

	CONSERVATION  ENGINEERING
	(3L)  I


Concepts  of  soil  and  water  conservation;  relevance  of  soil  and  water  conservation  in  agriculture; productivity loss due to soil erosion;  moisture  stress  and  moisture  excess;  Types  of  soil erosion; mechanics of water erosion of soil;   effect  of  land  preparation  and  cultivation  practices on soil erosion; theories of sediment  yield  and  sediment  transport;  bed  load  movement.  Measurement  of  sediment  yield.
Effective  life  of  dams  and  water  detention  structures.  Effect  of  soil  erosion  on  the  life  of  multipurpose river valley projects; soil erosion  and loss of fertility; erosion in water conveyance  systems; design of channel for erosion control;  tractive  force  theory;  maximum  permissible  velocity; hill soil erosion; land slides. Mechanics  of wind erosion; types of wind erosion and soil  movement;  wind  erosion  control  measures.  Analysis  of  hydrologic  data  including  rainfall,  evapotranspiration;  watershed  characteristics;  overland flow. Methods of estimation of runoff;  peak rate and time distribution of hydrograph;  synthetic  hydrograph;  infiltration  process;  hydrologic evaluation of land treatment. Flood  routing.
Erosion control; design of soil conservation  structures;  farm  ponds  and  temporary  storage  reservoirs,  drop  structures;  chute  spill  ways;  temporary storage reservoirs; small earth dams;  afforestation and associated agronomic practices;  the role of soil water conservation work, river valley  projects; soil conservation department, CADA etc.
	WST  206:
	WATERSHED  MANAGEMENT  -

	PRINCIPLES  AND  PRACTICES
	(3L+1P)  III


Concept of watershed- Definition, approach,  multiple use concept, principles, objectives, benefits,  components, delineation, problem identification,



deterioration and priority concepts. Land and water  degradation  –  problems  and  status,  processes,  measurement and their control, impact on flood,  drought and productivity loss. Land capability and  suitability  classification  –  land  use  concepts,  objectives, groups, classes, subclasses and units,  determination,  limitations  and  improvements.  Hydrologic processes – precipitation, runoff and  groundwater flow, data generation and reduction,  estimation  and  interpretation,  gauging  and  instrumentation.  Soil  and  water  conservation  measures – types, designs and standards, water  harvesting, small storage and traditional methods.
Integrated watershed management – importance  and relevance for holistic development, database  generation and management, impact evaluation and  assessment.  Watershed  resources  appraisal  –  watershed survey, data requirement, institutional  and cultural aspects, techniques, preparation of  maps.  Community  participation  –  definition,  rationale,   potential   need,   constraints,  mobilization  process,  empowerment  of  panchayats, management of common property  resources, people’s organization, role of NGOs  and  political  will  &  support.  Watershed  management  programmes  in  the  country  –  overview, planning and guidelines,  success and  failures, holistic development and sustainability  aspects, economic evaluation and environmental  assessment. Watershed policy formulation- policy  issues for planning and management.
	WST  207:
	ENVIRONMENTAL  IMPACT

	ASSESSMENT  OF  IRRIGATION
	PROJECTS

	
	
	(3L) III


Nature  of  environmental  impacts  of  water  resources  development,  environmental  impact  statement  for  irrigation  and  drainage  projects,  protocols, procedures and regulations in India, use  of Geographic Information Systems for assessment  and  prediction  of  impacts.  Preparation  of  EIA  reports  on  water  resources  projects,  Social  assessment,  Risk  and  uncertainty  in  EIA.
Agricultural non-point pollution sources. Modeling   pollutant  transport  in  runoff  and  sediment;  modelling pollutant loadings to ground water.  Case  studies on EIA of irrigation and drainage projects.
	WST  208:
	DIAGNOSTIC  ANALYSIS  AND

	PERFORMANCE
	EVALUATION
	OF

	IRRIGATION
	PROJECTS
	(1L+3P) II


Definition,  Objectives,  activities  and  basic  aspects of diagnostic analysis. Fundamentals of  conceptual framework for performance evaluation of  irrigation  projects.  Study  and  measurement  of  performance parameters. Interaction of productivity  and water use efficiency under different fertility levels.  Efficient utilization of irrigation water. Operational  management of irrigation and drainage networks.  Participatory  irrigation  water  management.  Evaluation of irrigation projects in relation to basic  objectives.  Equitable  water  distribution.  Socioeconomic,  political  and  organizational  implications  in  the  management  of  irrigation  systems. Pricing irrigation water. Case studies.
	WST  209:
	ECONOMICAL,  SOCIAL  AND

	INSTITUTIONAL
	ISSUES  IN  WATER

	RESOURCES  MANAGEMENT
	(3L) I


Principles of economics and their application  in  water  resources  management.  Economic  dimensions  of  irrigation  systems  appraisal  –   economic appraisal of irrigation programmes and  water harvesting technologies, project feasibility   criteria,  assessment  of  costs  and  benefits  and  internal  rate  of  return.   Policy  approaches  for  efficient on-farm water utilization – equity and  efficiency  in  water  distribution.    Irrigation   management  alternatives  and  the  productivity  impact.    Water  resources  pricing:  theory  and  practices.    Institutional  framework  in  canal  command and watershed areas.  Organizations,   their  roles  and  functions.    Water  users  associations  and  participatory  irrigation  management; Case studies.  Data generation and  socio-economic methodological framework for



irrigation water management studies.  Elements of  theory of sampling.  Water laws, water rights and  managing conflicts.   Inter-state water disputes.  Banking  and  financing  mechanisms  in  water  resources management.
WST   210:     DROUGHT  CLIMATOLOGY  (2L+IP)  III
Definitions; Causes, climatology of Draught EL  Nino and La Nina, Synoptic weather systems during  droughts,  drought  indices  and  characteristics.  Significant droughts in India, Agronomic practices  during drought.  Forest fire and drought, drought  impact  and  assessment,  Drought  monitoring.  Drought mitigation and advisory services, Drought  prediction, appraisal and  drought policy.
	WST  211:
	PRESSURIZED  IRRIGATION

	SYSTEM  AND  DESIGN
	(2L+IP) II


Sprinkler  irrigation:  an  overview,  types  of  systems, system components, design objectives,  uniformity,  adequacy  and  efficiency  of  application.    Design  of  different  types  of  sprinklers; Design of pipelines, laterals, manifold,  submain and mains; Design of traveler sprinkler  system,  layout,  hose  selection,  gun  sprinklers.  Trickle irrigation: an overview; types of system;  components of   the system; design objectives;  uniformity adequancy and efficiency of application;  design of trickle system; layout, emitter selection,  lateral design, control head components, filtration,  fertigation.
WST  212/ES  211:
SOIL  AND  WATER
POLLUTION
(2L+1P) I
Characteristics  of  soil  pollution;  major  soil  problems e.g. erosion, salinity, sodicity,   water  logging and loss of fertility.  Chemical degradation;  toxic metals and their impact on crop growth.  Desertification.  Land fill sites and ground water  pollution.    Physical,  chemical  and  biological  characteristics of water resources; Estuaries, rivers,  streams, lakes, reservoirs and ground water.  Types
and sources of water pollution.  Pollutional impact  of  modern  trends  in  agriculture,  transport  of  pesticides, metals and nutrients from land to water.  Agricultural  runoff  model.    Characteristics  of  domestic, municipal and industrial effluents, merits  and demerits of their utilization in agriculture.
	WST  213/AG  205:
	PRINCIPLES  AND

	PRACTICES
	OF
	IRRIGATION
	AND

	DRAINAGE
	
	(3L+1P) II


Role of water in plant development and crop  production.    Place  of  irrigation  in  world  and  Indian Agriculture. Soil and water relations, water  movement in soils. Management of soil moisture  stress  and  plant  growth.  Quality  of  irrigation



water.  Scheduling of irrigation, measurement of  water,  methods of water application.  Implements  for irrigated farming.  Consumptive use of water,  methods of determining irrigation requirements,  irrigation requirement of important farm crops.  Cropping patterns in relation to water supplies,  irrigation in relation to other cultural practices.  Development of new irrigation projects in India.  Drainage concept and classification.  Control of  excess water through field drainage with special  emphasis  to  crop  production  and  soil  salinity.  Interrelationship of drainage with cropping patterns  and types of farming.
WST 299:     SEMINAR
(1L) I/II/III
