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Examples of Applied GIS 

• Urban Planning, Management & Policy 

– Zoning, subdivision planning 

– Land acquisition 

– Economic development 

– Code enforcement 

– Housing renovation programs 

– Emergency response 

– Crime analysis 

– Tax assessment 

• Environmental Sciences 

– Monitoring environmental risk 

– Modeling storm water runoff 

– Management of watersheds, 
floodplains, wetlands, forests, 
aquifers 

– Environmental Impact Analysis 

– Hazardous or toxic facility siting 

– Groundwater modeling and 
contamination tracking 

• Political Science 

– Redistricting 

– Analysis of election results 

– Predictive modeling 

 

• Civil Engineering/Utility 

– Locating underground facilities 

– Designing alignment for freeways, 
transit 

– Coordination of infrastructure 
maintenance 

•  Business 

– Demographic Analysis 

– Market Penetration/ Share Analysis 

– Site Selection 

• Education Administration 

–  Attendance Area Maintenance 

–  Enrollment Projections 

–  School Bus Routing 

• Real Estate 

– Neighborhood land prices 

– Traffic Impact Analysis 

• Health Care 

– Epidemiology 

–  Needs Analysis 

–  Service Inventory 



 What GIS Applications Do: 
manage, analyze, communicate 

• make possible  the automation of activities involving geographic data 
– map production 

– calculation of areas, distances, route lengths 

– measurement of slope, aspect, volumes 

– logistics: route planning, vehicle tracking, traffic management  

• allow for the integration of data hitherto confined to independent 
domains (e.g property maps and air photos). 

• by tying data to maps, permits the succinct communication of complex 
spatial patterns (e.g environmental sensitivity). 

• provides answers to spatial queries (how many elderly in Richardson live 
further than 10 minutes at rush hour from ambulance service?) 

• perform complex spatial modelling (what if scenarios for transportation 
planning, disaster planning, resource management, utility design)   



The major areas of GIS application 

• Local Government 
– Public works/infrastructure management (roads, water, sewer) 
– Planning and environmental management 
– property records and appraisal   

• Real Estate and Marketing 
– Retail site selection, site evaluation  

• Public safety and defense 
– Crime analysis, fire prevention, emergency management, military/defense 

• Natural resource exploration/extraction 
– Petroleum, minerals, quarrying 

• Transportation 
– Airline route planning, transportation planning/modeling 

• Public health and epidemiology 
• The Geospatial Industry 

– Data development, application development, programming 



Transportation and GIS 

• Spread over a large geographic area. 

• Mapping or geospatial data plays a key role in 
planning 

• Transportation Planning needs 
Technical/Engineering  as well as socio 
economic data and it’s integration.  

• GIS technology provides best software 
platform for integration, manipulation and 
utilization of this data. 

 



Transportation Planning 

• Estimation of demand 

– Need and demand for travel, Infrastructure 
needed. 

• Locational importance various features and 
facilities. 

• Designing Transportation systems like network, 
facilities. 



Basic Requirements for Transportation 
Planning 

• Geospatial data of appropriate scale. 

• Socio economic data that necessitates travel. 

• Infrastructure and management needed to 
meet the demand. 

• Scope for scaling upwards based on increased 
demand. 

• Regular updation of  data and operations to 
improve functionality. 



What does GIS provide 

• Geospatial data of Engineering quality. 

 a. For geometric design of the road. 

    b. Complete geographical data of the area for 
network planning. 

    c. Complete spatial and non spatial data for 
planning location of facilities like bridges, 
terminals etc. 

 d. Complete spatial and non spatial data for 
management exercises. 

 



Contd.. 

• Integration of spatial and nonspatial data to 
facilitate interaction between various 
components of the system and thereby provide a 
scientific decision support system. 

• An integrated control  system of the complete 
project.  

• Ease in editing, adding new data and data 
manipulation. Specially suitable for planning, 
designing and managing large public trasport 
systems.  



CONCLUSION 

• GIS technology can yield a comprehensive, 
cost effective and scientifically designed and 
run system with built in scope for editing, 
manipulating  and upgrading the project. 



 
 

DELHI STATE SPATIAL DATA INFRASTRUCTURE 
A trend setter in urban management 

 

  

 



 PHASES OF DSSDI PROJECT  

GPS Control 

5 cm accuracy 

Aero Triangulation 

12.5 cm accuracy 

 

Digital Elevation 

Model 

25 cm accuracy 

  

Ortho Photo 

20 cm accuracy 

 

Database schema 

Delhi Geo Portal 

14 Monitoring Centers 

2 Control Centers 

Capacity Building 

Phase  B  
 System Design/ 

Integration 

Phase  C   
Primary Data Capture  

3D Mapping 

Property Survey 

Utility Survey 

UIS & LIS 

Phase  D  

3D GIS 

3D Topology 

Texturing 

3D Visualisation 

3D Rendering 

Phase A  
Frame Work 



PROJECT AT A GLANCE  
• DSSDI Project,  will set new benchmarks in urban management in India   

• The project will facilitate high-resolution, three-dimensional virtual walkthroughs 
of the NCT of Delhi  

• Urban Information System -of the entire range of overland and underground public 
utilities of the city  

• Land Information System (LIS) that maintains land records, spatial and attribute details  up 
to the level of an individual building unit  

• Wireless monitoring of the city by installing wireless IP cameras. 

• Development of Geo-Portal to function as a single window through to access information 
and decision support systems using Enterprise GIS  

• The project will support the highest standards of  g-governance will enable:  

– Integrated management  & Timely maintenance of the city’s public utilities  

– Optimal utilisation of physical, financial and human resources ie Significant cost savings   

– Efficient revenue realisation and Land use monitoring  

– Tight policing and security arrangements 

– Disaster management 

– Seamless coordination between the line departments & Integrated planning 

- A calibrated, comprehensive mapping of the overland and underground utilities. 
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Multi-layered Geo-spatial Database  

Model to  
analyze and  

predict impact  
of events to  
desired level 

 

Data level 
Country 
 
 
State 
 
 
District  
 
 
Taluk 
 
 
Block 
 
 
Village 

Multiple 
Scenario based 
on data level &  

event 

Horizontally i.e. between organisations, individuals and communities 



Monumentation 

SIDE VIEW 

30cm*30cm*50cm 



Land Information System 

RURAL CADASTRE 

Collection of  Masavi /  Khasra  maps from 

Revenue  Dept.  and other sources 

URBAN CADASTRE 

Collection of Ownership Details and Colony 

layout maps  from DDA, MCD, NDMC,  

Scanning 

Geo-referencing by  

Ortho-rectified Image 

Vectorisation 

Edge-matching/Mosaic 

Link Parcel & Khatauni 

Information to Survey Nos. 

2D LIS from Rural Cadastre  

from existing records 

Scanning 

Geo-referencing by  

Ortho-rectified Image 

Vectorisation 

Edge-matching/Mosaic 

Link Parcel & Khatauni 

Information to Survey Nos. 

Existing 2D LIS from Urban 

Parcel s 

Ground 

Validation 

Flagging the 

Mismatch 

Boundary and 

Ownership 

Development of LIS 

Application 

 

DSSDI 
 

  LIS 

Spatial Feature Extraction 
from Aerial Photographs 



1. Index and Linkage to Spatial Data: 

2.Address and Attributes of Property –  

 District, Urban Locality,  Type of Settlement -  

3. Plot / Parcel  

  Plot No., Usage of  non-built-up plot :  In use  /  Vacant, Revenue Parcel No. 

4. Building and Property Identification Details :  

 Building Name, Building Type, Year of Construction, Floor / level Details – 

5. Building Unit details : 

 Building Sl. No, Building Unit Sl. No. - 

 Building Unit classification,  

 Residential / Business / Educational  / Health  / Institution / Utility Center  / Religious  

 Government Office  / Historical Monument, Heritage Building, Court, Others. 

Property Owner  Details: 

 Covered Area (as per document), Plot area (as per document) 

 Property Occupant and Occupancy details (in case the occupant is not the owner): 

 Electricity and Water Connection - Electricity connection no (K No.), Water connection no. 

 

 

 

Attributes for Property Survey  



Parabolas indicating underground utilities 

Underground  Utilities -Water, sewer, gas and all type of cabling  

Single channel Ground Probing Radar 

Multichannel cart radar system-Terra-Vision 

6 Feet wide coverage 

Scan grid geometry  

5 inch x 1inch 



3-Dimensional block model showing utilities 

Longitudinal section 

showing utilities 

Utility 

Utility 

Longitudinal 

utility 

Transverse 

utility 



Field Photographs 

White model 

3D Texturing 

3D Texturing & Visualisation 

• Creation of highly precise 
geometric building models from 
DEM, and stereo captured vector 
data 

• Texture data for  building by : 
– Digital picture capture 
– Top-texture from satellite images 

 

camera integrated with GPS records  time 

 and co-ordinates 



Birla Mandir 



Gurudwara 



MODELING DISASTER 
GAS PIPE LINE LEAKAGE 

BUFFER ZONE 

High Risk Area 

Medium Risk Area 

Low Risk Area 

Threat Dome 

High risk area 



VIEWSHED ANALYSIS 

Green: Visible 
 Red:    Hidden 

Observation  Point 

Observation Point Observation Point 

O P 

O P 

O P 



Delhi Geo-Portal  -  Architecture 

Intranet 

DPCC 

Line Departments 

Delhi Secretariat SOI-Pushpa Bhawan 

Intranet 

IGL NDMC DJB DDA DTL Census 

• System Integration, Implementation, Maintenance of the DSSDI solution for 5 years. 
• A one-stop geospatial “access” for metadata, data and applications for  Line Depts. i.e. Preview, Access: 

download images, video, maps & Textual Data. 

• Capacity Building for Line Depts. (Training – Senior Management Staff  &  Technical Staff) 

IP Camera 

Monitoring Center 
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DSSDI – Database View 



Metadata Tables – NSDI Standards 



DSSDI - Metadata Search Engine 



DSSDI - Metadata Search Engine 



INDIA GEOPORTAL 



Login as ‘DSSDI’ user 



 



 



 



AT DSSDI        

PROJECT 

 WE  
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But 

2 Dimensional Think ? 3 Dimensional 



A Geospatial  

Decision Support System 

 for effective management 

 of the  

Commonwealth Games 

&  

g - governance 


