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1. Surface Water Resources: Hydrological Cycle: (Rainfall, Infiltration, Runoff, Evapotranspiration) –  Global 

distribution of Surface Water bodies – Surface Water Budgeting/Quantification using Satellite Infrared data 

– Spectral Response Pattern of Water.

2. Drainage morphometric analysis: Drainage mapping and analysis (from Satellite data, Automated 

Drainage Mapping using DEM, Drainage Morphometric Analysis) Water Quality Mapping and Monitoring 

using Remote Sensing.

3. Groundwater :  Basic Principles of Groundwater Hydrology 

4. Crystalline Aquifer Systems: Characteristics, Mapping of Crystalline Aquifer Systems, Lithological, 

Regolith and Fracture Pattern Mapping and Modelling, Geophysical Surveys and GIS based Geospatial 

modelling of Crystalline Aquifer System 

5. Sedimentary Aquifer Systems: Characteristics, Artesian and suberising conditions, Mapping Techniques 

using Geoinformatics.  

6. Geomorphic Aquifer System: Hydro geomorphic mapping through Satellite Raw and Digitally processed 

data – Ground water quality (Rock – water interaction, pollution etc).

7. Natural and Artificial Recharge: Site Selection for Natural and Artificial Recharge on Geological criteria, 

Detection of Site Specific Mechanism for recharge through GIS Applications) 

8. Groundwater Modelling:  Geospatial Modelling of Groundwater Systems – Stochastic – Flow – Linear – 

Finite - element Modelling.

9. Integrated Watershed Development and Management:    Conjunctive analysis of Surface and 

Groundwater – GIS based Watershed wise Water budgeting – Integrated Watershed Planning – Water 

Resources Information System.

10. Case studies:   Remote sensing and GIS in water resources – Case studies.



3. Basic Principles of Groundwater Hydrology: 

Groundwater Origin & Occurrence. Sources of Groundwater – 

Classification of Groundwater. Aquifer Types: Crystalline 

Aquifer, Sedimentary aquifer, Unconsolidated Sedimentary 

Aquifer, Geomorphic aquifer - Pump tests.

4. Crystalline Aquifer Systems: Characteristics, Mapping of 

Crystalline Aquifer Systems, Lithological, Regolith and 

Fracture Pattern Mapping and Modelling, Geophysical Surveys 

and GIS based Geospatial modelling of Crystalline Aquifer 

System 

5. Sedimentary Aquifer Systems: Characteristics, Artesian 

and suberising conditions, Mapping Techniques using 

Geoinformatics. 
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                            Sedimentary Aquifer Systems                                          



Groundwater Origin, Occurrence Sources & Classification of Groundwater





VERTICAL DISTRIBUTION OF GROUNDWATER







Aquifer Types: Crystalline Aquifer, 

Sedimentary aquifer, Unconsolidated 

Sedimentary Aquifer, Geomorphic aquifer









If the stream receives water from groundwater table for its flow, then the stream 

is known as influent stream.

On the contrary, if the stream supplies water to the groundwater table by 

percolation, then the stream is known as effluent stream.

Influent and 

effluent 

Streams 



As a rule, groundwater flows at a low incline into the rivers and lakes (receiving bodies of water) and 

infiltrates into them (effluent conditions; Fig. a).

  

In times of flood water water surface is situated above the groundwater. During that time bodies of water 

infiltrate into groundwater (influent condition). This is known as bank-filtered water (Fig. b).

  

If in the neighborhood of these surface waters groundwater is discharged, e.g. through wells, so that the 

phreatic surface drops below the level of that body of water, the surface water infiltrates into the groundwater 

as bank-filtered water, too (Fig. c).

  

The groundwater velocity of flow in Berlin is about 10 to 500 m p/a, depending on groundwater incline 

descent and the permeability of the aquifer. However, near well facilities, these low flow velocities can 

increase significantly.

Fig. a: Groundwater infiltrates 

into bodies of water

Fig. c: Bank-filtered water caused by 

discharge of groundwater: caused by 

the lowering of the groundwater by 

wells, 

Fig. b: Bank-filtered water caused 

by flood water: bodies of water 

infiltrate into groundwater











Deep Aquifer                     Shallow Aquifer

http://en.wikipedia.org/wiki/File:Well.handdug.cased.mali.jpg
http://en.wikipedia.org/wiki/File:Well_In_Kerala.JPG


































Aquifers / formations derived out of combination of 

data collected through surveys

Topographic and geologic features In the southern Rocky Mountains part 

of the Western Mountain Ranges region (Heath, 1984)





Topographic and geologic features of the Columbia

Lava Plateau region (Health, 1984).











Case Studies on 

Crystalline and 

Sedimentary Aquifer 

Systems 


