EXTENDED LECTURE OUTLINE
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[bookmark: _GoBack]Water resources of the world and India, river basins of India and Karnataka. 
Hydrology: introduction, definition, hydrologic cycle and hydrologic events.
Precipitation and its forms: drizzle, rain, glaze, sleet, snow, hail, dew frost, fog and mist.
Scope of hydrology: hydrological data, hydrologic equations.
Types of precipitation: convectional, frontal, orographic, cyclonic precipitation.
Measurement of rainfall/precipitation: various types of raingauges, simpson’s (non-recording raingauges) raingauge, recording raingauges-Tipping bucket, weighing type, float type, automatic radio-reporting raingauge, Radars. 
Estimatin of mean rainfall: Arithemetic average, thiessen polygon and isohyetal method
Frequncy analysis of point rainfall, plotting position, Mass curve and hyetograph.
Dept-Area-Duration curves and its relationship with maximum Depth-Area-Duration curves.
Intensity-Duration-Frequency relationship, Sherman and moving average
Hydrologic Processes: Initial Abstraction losses (Throughfall and stem flow), interception, Depresssion storage, concept of retention and detention. Infiltration and the factors affecting infitlration process, its measurement (Double ring infiltrometer), infiltration capacity, cumulative infiltration, Indices of infiltration φ-index and W-index.
Evaporation and its measurement and estimation of evaporation. Measurement of evaporation by different types of evaporimeters-Class A evaporation pan, ISI standard pan, colorado sunken pan, US Geologicaal survey floating pan, pan coefficient. 
Stream gauging: stream flow measurement, manual and automatic, Floats gauge recorder, bubble gauge, stage data, measurement of velocity (current meter, sounding weights, velocity measurement by floats, Area-velocity methods). Calculation of discharge, moving boat method, dilution techniques, tracers, ultrasound method.
Flow measuring structures (Weirs, notches, orifices, and flumes), slope area method.
Stage discharge relationship, stage-discharge rating curves.
Runoff: Definition, Factors affecting, measurement of runoff, estimation of peak runoff rate and volume, cook’s method, rational method and NRCS-SCS curve number method.
Hydrograph: Definition, components, baseflow separation, characteristics of hydrograph. Factors affecting flood hydrograph: Basin shape, Slope, drainage density, land use, climatic factors.
Baseflow separation: straight line method, fixed base method, variable slope method, digital filter method
Effective rainfall (ER), Direct runoff hydrograph (DRH), ER hyetograph.
Unit Hydrograph: Definition, application of unit hydrograph, derivation of unit hydrograph, Unit hydrograph of different durations, S-curve, construction of S-curve, use and limitations of unit hydrograph. 
Synthetic unit hydrograph: Snyders method, dimensionless unit hydrograph, and IUH.
Geomorphology of watersheds: linear, areal and relief aspects of watershed, stream order, length of over land fllow, total basin area, basin shape, drainage density, stream frequncy, relief, maximum basin relief, channel slope, ruggedness number.
Floods: Rational method, empiricaal method, unit hydrograph technique, flood frequency studies, desing flood, design of floods for dams, design storm, computation of probable flood.
Flood Routing:  Introduction, reservoir routing and channel routing, level pool routing. 
Droughts: Cassification, meteorological, hydrological and agricultural droughts. Causes of droughts and its impacts. Drought management strategy. And hydrology of drylands.
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