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Unit 1: Geographic analysis and modelling 
Exploration, query, vector spatial analysis & geoprocessing – extraction, proximity, overlay 
Network analysis – route, trace, closest facility, allocation 
Raster based spatial modelling and analysis – density, distance, map algebra – arithmetic & 
weighted overlay: multi-criteria decision making 
Surface modelling and analysis: DEM creation – input sources, interpolation; slope, aspect, 
volume, profile, hill shade, view shed, visibility, contouring 
 

Unit 2: Advanced Remote Sensing techniques and their applications 
Active remote sensing techniques: a) LIDAR – terrestrial, airborne: available datasets and 
software packages b) Microwave RS: SAR principles, processing techniques, interferometric 
DEM – eg: SRTM, available datasets and software packages and special applications 
Basics & Applications of hyper-spectral RS: principles, processing methods, use of hyper spectral 
indices 
Thermal RS: principles and processing techniques, available datasets and applications 
Photogrammetry – stereoscopy, 3D measurements and stereo DEM – eg. Carto DEM, Aster 
DEM; Introduction to various image processing and photogrammetric software packages. 
 

Unit 3: Applications in Ecology & Environment Management - Advanced 
Landscape level biodiversity characterization, disturbance analysis including forest fire 
vulnerability analysis and conservation planning 
Applications in EIA and Cost-Benefit Analysis: quantifying impacts and use in the preparation of 
EMP 
Applications in hydrological modelling and analysis: ground water prospecting, watershed 
characterisation and conservation treatment planning 
Applications in community health (epidemiologic) assessment and management;  
Urban Ecology: heat island mapping & monitoring, sprawl assessment and monitoring;  
Land use / land cover dynamics – monitoring, cause-consequence analysis & modelling  
Pollution dispersion modelling: water, air & soil – various quality indices 
Soil erosion estimation, zonation and modelling 
Environmental suitability analysis – Eco sensitive area zonation – multiple criteria decision 
making 
Preparation of land use / activity regulatory zoning using geospatial tools 
 
Unit 4: Participatory/crowd sourced mapping and information sharing 
Web/Internet and mobile Geoservices: crowd sourced mapping, data collection and information 
sharing. Case studies – MANU, Bhuvan Panchayat 
 
Unit 5: Introduction to Web and Cloud GIS- Web GIS, Advantages, Web Map Service 
(WMS), Web Feature Service (WFS), Map Server, Geo server, Cloud based GIS, 3D Modelling, 
and Mobile GIS 
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