
 
GIS and Applications 

 
Dr. V. Raghavaswamy 

Former , Deputy Director, NRSC / ISRO, Hyderabad 
vraghavswamy@yahoo.com 

raghavaswamy53@gmail.com 

Mob: 9440407060 

 

(  Expert Lecture at  CUS / MCRI , Hyderabad, dated : 10th, March 2016 ) 

mailto:vraghavswamy@yahoo.com
mailto:raghavaswamy53@gmail.com


Driven by the Dynamics of 
Increasing 
Population 

Resource Consumption 

Development and Globalization 

Political and Social Controversy 

Technological Change 

 

Threatening 
Our Climate 

Our Biodiversity 

Our Natural Places 

Our Stability and Security 

Our Health 

 

…affecting the possibility of our future 

   …sustainability of our environment 



To meet these challenges 
We Need To Have A Common Vision:  

Building a Digital Abstraction of the Earth 

…GIS provides the framework 

We Need Better Ways To… 

•  Represent 

•  Understand 

•  Manage 

•  Communicate & Train 

…. About our World As a 
System 

An Evolving System for 

• Measurement 

• Monitoring 

• Modeling 

• Planning 

• Decision Making 

• Management 

. . . Affecting Our Planet’s Evolution 



SATELLITES 



Satellite : Type of Orbits 

Weather, TV & Comm. (24 h) 

Earth observation (2 hr) 

 IRS, Chandrayaan 

Scientific, 
(1½h) ISS, 

MOM , 
IRNSS 



INSAT 3 and 4 Series (Comm.) 

CARTOSAT 

(Remote) 



Aerial ALTM  
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Aerial Laser Terrain Mapper 

Digital Camera 

Synthetic Aperture Radar (SAR)  

Indian Earth Observation/ Imaging Capabilities 

5.8m 23m 2.5m 55m 360m 

2 days 

188m 

5 days 5 days 24 days 

>1m 

1988/91   
IRS-1A & 1B 
LISS 1- 72m 
LISS 2- 36m 

1996 
 IRS-P3 
WiFS-188m,   
MOS X-Ray 

1999 
OCEANSAT     
OCM-360m & 
MSMR 

2001      
TES                        

Step& Stare 
PAN, 1m 

2007    

CARTOSAT-2 
 PAN - <1m 

2005   

CARTOSAT-1      
PAN- 2.5m, F/A 

2003, 2011      
RESOURCESAT 1 & 2                                          

LISS3-23m;            LISS4-5.8m; 
AWiFS-55m  

1995/1997  
IRS-1C/1D  

     LISS3 23m,      PAN-
5.8 & WiFS-188m 

1990 
INSAT-1D 

VHRR 

1992 
INSAT-2A 

VHRR 

1993 
INSAT-2B 

VHRR 

2002 

KALPANA-1 

VHRR 

2003,2013      
INSAT-3A, 3D 

VHRR,CCD  
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1999           

INSAT-2E        

VHRR, CCD 
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RISAT 1 2012 
24 days 



LULC 
Mapping 

Geology 

Hydrology 

Agriculture & 
Forest 
Resources 

Discriminating 
of land cover 
features 

General sensor  
models  (RPCs) 

Across track 
  (+/- 26deg) 

Physical 
sensor 
parameters 

propertiery 
Geometry 

parameters 

<0.5 m ?  70 m  36 m  24 m  5 m  2.5 m  1 m  

Map updating  

Urban growth, 
regional planning  

Land-water, 
floods and flood 
plain 

Hazards zonation  

Transportation 
networks 

Transmission 
routes 

Solid waste 
disposal sites, 
power plants 

Disaster monitoring , 
Emergency services  

Urban planning, Large-
scale topography 
(1:10k) 

Financial, Retail  

Facilities placement 

Climate Change: Energy 
Savings, Carbon Credits 

Along 
the 
track 

Evolution of Indian Remote Sensing 

2007 

2005 

1995 

1990 L-I 

L-II 

L-III 

PAN 

C-1 

C-2 





Erstwhile PC – NNRMS 
Chair : Member (Science), 

Planning Commission 

Now ‘Niti Ayog’ 
 

Department of 
Space (Nodal 
Department) 

ISRO Centres and NE-
SAC 

 
 

Support for 
Natural Resources 

Management 

State Remote Sensing 
Centres 
Private 

Academia 
NGOs 

STANDING COMMITTEES  
Chair: Secretaries of GoI 

 
SC-A :     Agriculture & Soils 
SC-B :     Bio-resources & Environment 
SC-C :     Cartography & Mapping 
SC-G :     Geology & Mineral 
 Resources 
SC- OM:  Ocean Resources & 
                Meteorology 
SC- R:      Rural Development 
SC-T :      Training & Technology 
SC-U :     Urban Development 
SC- W :   Water Resources 
 

Ministries / 
Departments 

State 
Departments / 
District 

ISRO’s Applications – Mandate 



REMOTE  SENSING 



Remote Sensing 
 

 

 

• Source of Light (EMR) - A 

• Illumination - B 

• Interaction - C 

• Reflection & Collection – D 

• Compression 

• Transmission - E 

• Acquisition  

• De-compression  

• Product Preparation - F 

• Application - G 

A 



Airplane 
Remote sensing   

         (Airborne, Satellite and Ground Based) 

SYNOPTIC  

COVERAGE 

1.6 m 

10 m 

100 m 

10 km 

1956 km 357 km 

800 km 

11.3 km 

4.5  
km 

Total  

Station 



Space Observations nrsc 

High temporal resolution  

Large swath  

 

Medium temporal resolution  
 Large swath  
 

Low temporal resolution  

Limited swath  

 Low spatial resolution  
 Global level information  
 Low temporal resolution  

Very limited swath  

 Coarse spatial resolution  

Regional level information  

 

Medium spatial resolution  

Local level information  

 

Global to Local  
 

High spatial resolution  
 Location specific information  
 



Conventional  Data Gathering 
Sources / Techniques 



Conventional & Geospatial Technologies for Surveying, 

Mapping and Spatial Database Collection / Capturing 
 

• Conventional 
• Tapes & Chain 

• Compass 

• Plane-Table 

• Spirit Levelling  

• Theodilites 

• Aerial Photogrammetry  
• Analog 

• Digital 

• DEM/DTM/DSM 

• LIDAR 

• Global Positioning Systems : GPS/DGPS 

• Digital Levelling / EDMs 

• Total Station 

• Satellite Remote Sensing (BW,MX,TIR etc) 

• GIS / SDSS 

•  Mobile Devices (LBS) 

• GPRs/Terrain Laser Scanners / Terrestrial Photography 

• UAVs 
 

 



DATA  ANALYTICS 



Multi-Level Data Collection 

Land Surveying 

Remote Sensing 

Mobile Surveying 

Aerial Surveying 

Hydrographic Surveying 

Mobile Mapping 



Data Processing 
Then Now 



Data Management 
Then Now 

Cluster Servers  



Data Visualizing 

Then Now 



Mobile Laser Scanning (MLS) 

Terrestrial Laser Scanning  
(TLS) 

Airborne Laser Scanning  
(ALS) 



LFDC Sample Image, Hyderabad 



Ground Instrumentation 



Synergy of  Satellite Observations with Ground Instrumentation  
(Inputs for Modelling, Validation & Calibration) 

• Spectral Radiometers  
• Flux Towers in  different environs  
• Ground  Penetrating Radar (GPR) 
• Scintillometers  
• Terrestrial Laser Scanner 
• Mobile Devices  
• GPS Compass Camera 
• Automatic weather stations (AWS) 
• Water Quality Kits  
• Continuous Operating Reference Stations (CORS) 
• …. 

Laptop 

Battery 

Calibrated 
wheel 

Distance (mt) 

D
e

p
t

h
 

(m
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Reflections from buried wall and other features delineable 

Control unit 

Antenna 

GPS 

Phase 
Angle 

Spectroradiometer 
Battery 

Sensor 

Terrain Laser 

Scanner 

Spectral radiometer (400-2500nm) 
Minerals, rocks, veg. conditions, soils, …. GPR Mobile 

CORS 

Scintillometer 

GPS Compass Camera 

Flux Tower AWS 

     GPS Compass 

Camera 

http://en.wikipedia.org/wiki/File:Kippzonen_scintillometer.jpg


Detailed Map for Metro Railway Project – Hyderabad 

(Total Station Survey) 

 



TECHNOLOGY AND ARCHITECTURE DESIGN of MOBILE GIS 



 

Application was implemented and tested in 
house. 
 
A pilot study for collecting the information of 
infrastructure facilities  like Hospital, Relief 
Shelter and civil supply godowns was  
completed successfully 

Mobile Device Based Solution for Field Data Collection 

Testing / Deployment 

Flow chart of Mobile Device Application 

Available Functionalities 

Snap-shot for Mobile Device Application  



Mobile Applications  

Field data collection 

Transmission  

Geotagging of Field data 

Developed for Disasters, Urban, irrigation infrastructure, crops, … 



Khammam Municipality 

•Revenue Ward No-4 

•Survey No- 345&346 

•Building Plan –BP-25 

•Plan Approved -2011 

•Property -Private 

•Locality Name-Srinivas Nagar 

•Master Plan –Land Use   

(Residenatial Area) 

2.18 PM 

Lat-17 13 55 

Long-80 08 23 



Khammam Municipality 

•Revenue Ward No-4 

•Survey No- 345&346 

•Building Plan –BP-25 

•Plan Approved -2011 

•Property -Private 

•Locality Name-Srinivas Nagar 

•Master Plan    (Draft Approved 

2008) Land Use –   

(Residenatial Area) 

   

Field Photo : 25.07.2012 

(Confirmed According to the 

Master Plan) 

 
Lat-17 13 55 

Long-80 08 23 

 

2.18 PM 

Presentation2.pptx


FOSS4G: 

Free and Open Source  

Software for 

Geospatial 

 

OSGEO: 

The Open Source  

Geospatial Foundation  

Advantages 
• Cost effective 
• Flexibility 
• Editable 
• Full control of developer 
• Open to all…. 

Best way to create geo-spatial enterprise at grassroots level. Very 

effective to enhance the range and application of geo-spatial data…   

Open source for Geospatial Enterprise 

http://www.osgeo.org/
http://udig.refractions.net/


Geographical Information 
System ( GIS ) 





Power of GIS…? 

A GIS combines layers of information 

about a place.  What layers of 

information to be combined depends 

on the purpose. 

o Improves Integration of data within Organization  

o Make share data between the departments. 

o Allow better Decisions with spatial data-with better information 

o Gives visualization to analyze and represent data effectively 

o …. 

It is not an automated decision making 

system.  But a tool to query, analyze, 

and map data in support of the 

decision making process.  

Why GIS…? 



GIS - Technology 

• Spatial (Location) Data 

• Non Spatial (Attribute) Data 

• Linkage 

• Query 

• Analysis 

• Modeling 

• Decision Making 
Spatial Data Attribute Data 



GIS Has 4.. Essential Functions… 

Visualization 

Data Management 

Spatial Analysis 

Dissemination 



HYDERABAD  OLD CITY : Charminar Area 

3D City Geospatial Data on 1:1000  scale from 1:4000 Aerial Photography 

CHARMINAR 





GIS based Applications 



Agriculture 

1985 2012 2005 1990 1995 2000 

Crop  Area and  Production  Estimation  

Soil  Mapping 

Land Degradation  Mapping  &  Monitoring 

Precision  
Agriculture 

Horticulture  Studies 

Forecasting Agriculture output  
using Space, Agro-Meteorology  

and Land-based observations (FASAL) 

State Level 

District  Level 

District  Level 



National 
Land Use & Land Cover  

(1:250k)  

(a) Year summary, : e.g. max & min 

Water spread; max & min Snow cover 

etc 

 

(b) Within Year summary : e.g. Total 

kharif, Total Rabi crops etc 

 

(c) Across Year Summary : 

Deforestation, Urbanization, Wetland 

change; Cropping Frequency etc 



21% 

55% 

S.N
o 

Category Area in M Ha %  to TGA 

1 Built-Up 8.94 2.72 

2 Agriculture 181.04 55.07 

3 Forest 70.62 21.48 

4 Grass/ Grazing lands 3.37 1.03 

5 Wastelands 32.71 9.94 

6 Wetlands 2.02 0.61 

7 Waterbodies 10.29 3.13 

8 Snow/ Glacial Area 4.78 1.45 

9 Shifting Cultivation 0.88 0.27 

10 Rann (Kutch) 1.98 0.60 

11 Area not Mapped in J & 
K 

12.09 3.68 

Net Sown Area 144.33 43.91 

Cropping Intensity 143.45% 

National 
Land Use & Land 

Cover 
(1:50k ) 



State Level Land Use & Land Cover ~ View 



National 
Land Degradation 

Process Area in sq.km % TGA 

  Water Erosion 504468 15.93 

  Wind erosion 86649 2.74 

  Water logging 21383 0.68 

    Salinisation / 
Alkalisation 65454 2.07 

Acidification 34467 1.09 

Glacial 10903 0.34 

Anthropogenic 4633 0.15 

Others 63518 2.01 

 
Total 791475 25.00 



Mapping, Monitoring and Change Assessments 

1985 2012 2005 1990 1995 2000 

Biodiversity studies, Management Plans 

Fire detection, Trees outside Forest,  
Growth Models, Species Prediction 

Quantitative Assessments, Bioprospecting 

Information Systems 
Process Models 

Bio-Resources Management 

13/18 



Forest Fire 2012 
(Based on MODIS-Terra and Aqua from 

Feb 1, 2012 to  Jun 12, 2012) 

Year 2012 

Month Forest Fire Counts 
Feb 5802 

Mar 27884 

Apr 5147 

May 4147 

June* 752 

Total 43732 

* Fire till 12-June-2012 
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Feb 2006 Feb 2012 

Forest Shifting Cultivation 

Forest 

Shifting Cultivation 

Forest (Open/Dense) to Shifting 

Cultivation 

Tirap District, Arunachal Pradesh 



Water Resources Management 

1975 2005 1995 1980 1985 1990 2012 

Surface Water Inventory 

Irrigation & Drainage maps  

Groundwater 
Potential zones 

Snow melt Runoff 

Reservoir Sedimentation  

National Drinking  
Water Mission 

Irrigation  
Infra-structure : 

Monitoring Irrigation 
Potential creation 

Waterlogging & Soil Salinity Mapping 

Snow & Glacier lake 
inventory 

Command Area Water Management 

Feasibility Assessment 
River link Projects  

10/18 



• Completed the study of  103 AIBP 

• Technology Transfer / Capacity building is being carried out  in 15 

selected Partner Institutions  through AIBP Phase-II 

• Decision taken for Institutionalization of  the  technology  in CWC / MoWR 

• Working Group constituted  to  workout modalities   for institutionalization  

Assessment of Irrigation Potential created in Accelerated Irrigation Benefit 

Programme (AIBP) funded Irrigation Projects in India using Cartosat data 





 

 

 

 

         Hydro- 
geological 

properties of 
Geological 
materials 

Recharge  
conditions 

Ground water 
studies 

Rock types 

Geomorphology 
Geological structures 

Remote Sensing 
based study 

Rainfall Data 

 
Water bodies 

Return flow - irrigation 
 

Conventional 
study 

Rock types 

Rainfall Data 

 

Success rate of Rajiv Gandhi Drinking Water Mission 

 

45%  success using Conventional Methods  

90%  success using Remote Sensing Methods 

Using RS + GWMaps Cost Saving is estimated to be Rs.140 Crores 



India - Water Resource Information System   

Joint Project of Central Water Commission and ISRO 

Objectives: 
 

•Generate database of water resources and design an information system. 

• Access to water resources data to all water resources departments. 

• Tools to create value added maps for integrated water resources scenarios. 

• Provide foundation for Spatial Decision Support Systems and modeling. 

Main Information System – 12    
Sub  information System – 35   

Layers – 108   
Attributes -  4500+ 

http://www.isro.gov.in/


Watershed Management 

1985 2012 2005 1990 1995 2000 

Integrated Mission for  
Sustainable Development (IMSD-I&II) 

IMSD-Special 

IRlSDA 

NREGS & VRC 

NATP 

VRC      : Village Resource Center  

NREGS : National Rural Employment Guarantee 

 Scheme 

IRISDA :  Integrated Resource Information System     

                Desert Area Development  

NATP   :  National Agriculture Technology   

 Programme 

Wasteland mapping  

8/18 

 



  Objective 

• Optimal management of land and water resources by terrain based 
conservation approach with peoples’ participation 

Expected Outcome 

• Conservation of Soil and Water, Reduced Run-off, improved green cover, 
enhanced land productivity, Recharging of groundwater Sustainability  

Integrated Watershed Development 

 Baseline Database   

 Watershed delineation/ Prioritisation  

 Terrain Analysis – DEM 

 Natural Resource Inventory 

 Identification of Wastelands 

 Social & Economic Priorities 

 Participatory Planning 

 Monitoring & Impact Evaluation 

Technology Input 
Development Planning 

 Ridge to Valley Treatment 

 Drainage Line Treatment 

 Water Harvesting Structures 

 Fuel/Fodder/Horticulture Development 

 Soil Conservation – Erosion Control 

 Agriculture/ Pasture/ Plantations Etc.  



Collateral Data Remote Sensing Ground Truth 

Slope 

Soil 

Geology 

Geomorphology 

Groundwater 

Land Capability 

Land and Water Resources Development Plan 

- Incorporation of local-specific knowledge for watershed planning 

Guidelines 
 for funding 

IMSD 



BEFORE   IMPLEMENTATION  

 1989 

AFTER   IMPLEMENTATION  

 1995 

IMPACT ANALYSIS 

ACTIVITY : Farm pond (Rs 18,000/-) 

VILLAGE : Tirkhura  

Farmer’s name : Kishore Chandrasekar Ghadge  

       Survey no. -138, Area -3.6 ha 

 BEFORE  IMPLEMENTATION         AFTER  IMPLEMENTATION 

S.bean..         15q       15,000 /-                S.bean .. 10 q    10,000 /- 

                                Urad dal.   5q      6,000 /- 

                                                                   Wheat .. 40 q      28,000 /- 

                                Jowar…    3 q      2,000 /- 

---------------------------------------------------------------------------------------------------  

INCOME ……        Rs  15,000 /-                                         46,000 /- 

--------------------------------------------------------------------------------------------------- 

 

13-11-1996 23-09-1997 

Where ground water prospects are poor, such area ‘traditional 
bodi’s’ have been converted to farm ponds with minimal cost due to 
impervious material, where lining of bunds is not required.  

However while reaping  the benefits, the same farmer increased the area under farm ponds. This will have negative impact in the 
adjoining fields in terms of land degradation by increase in  salt concentration. Hence monitoring at micro level is imperative where 
high resolution satellite data will be useful.   

IMSD 



Land Resource Development Plan, Lohardaga District, Jharkhand 

Details 

Inputs: 1. Soil 2. Land Cover 3. Slope 4. Drainage  
              5. Groundwater potential 6. Land capability 



Inputs: 1. Soil 2. Land Cover 3. Slope 4. Drainage  
              5. Geomorphology 6. Runoff 

Legend 

Water Resource Development Plan, Lohardaga District, Jharkhand 





SATELLITE IMAGE with CADASTRAL ( PARCEL ) OVERLAY 

LOHARDAGA DISTRICT, JHARKHAND STATE 

   APPLICATION POTENTIAL 
 

• Collection of all land and 

property based levies 

• Value-added Services in 

areas like development 

planning, welfare activities  

• Implementation of livelihood 

sustenance programmes 

•    Crop damage assessment   

 compensation 



Disaster Management 



Disaster 

Management  

Information 

Support  

Control room Sever room Response Team 

HUB 

Out Reach 

Services  
Information Retrieval, Processing , Analysis , Dissemination – for Relief and Planning & Management  

Online  

Geo-spatial Information 

on Near Real Time Basis 



• Flood Inundation Maps 

•Damage Assessment 

•Hazard Zonation 

•Bank Erosion Studies 

Floods 

•MonthlyAgril. 

Drought Report 

•End-of-the-Season 

Agril. Drought Report 

Drought • Inundation Maps 

•Recession Maps 

•Damage 

Assessment 

Cyclone & Tsunami 

•Damage 

Assessment 

Earthquake 

•Damage 

Assessment 

•Hazard Zonation 

Landslide 

•Active Fire 

Detection 

•Damage 

Assessment 

Forest Fire 

Information Dissemination 
Central:  MHA, CWC, Min. of Agri, GSI, IMD, MOEF 

State:  Relief Commr’s., District Magistrates, Agriculture, Forest, Other Line Depts.etc  

Decision Support Centre (DSC) Services 

Seasonal Monitoring Event Based Monitoring 



http://bhuvan-noeda.nrsc.gov.in/disaster 

Flood 
Recent Floods 

Historical Floods 

Flood Annual Layers 

Flood Hazard Zone 

 

 

Forest Fire 

 

 

 

 

“Disaster Management Information Support” 

Bhuvan – Disaster Services 

•  Archived Forest Fire Locations: 
 Available for last 12 years 

 Terra & Aqua Satellite data 

 State wise Monthly Data is available 
for Visualization 
 
 Forest Fire Regimes: 

 Data Available from 2003-2012 
 Dynamic Styling 
 Regime parameters customization through Slider 
5km Grids 
 

E-mail Alerts on update 



Uttarakhand Floods– Damage to Kedarnath nrsc 

Kedarnath 

Temple 

CARTOSAT-2A  image  of 20-June-2013 

Road cut-off 

Road cut-off 

 Debris 

 Debris 

Pre-Event  Post-Event  

CARTOSAT-1 image  

• Information Provided – Flood Inundation, Damaged Roads, Landslides 

• Observation Period – June, 17 to till date 

• Information Dissemination – NDEM – VPN, Bhuvan Portal 



Uttarkashi  Flashfloods  : August 2012 

(c) Panoramic view of Gangori village with remnants of existing pillars of bridges  

 

(a) Post event C-1 data  

 

damage extent 

of Gangori 

village 

 
slope failure-landslide 

 

bridge washed away 

 

houses damaged in 

gangori forest 

collony 
 

(b)Pre event C-1 data 

  



• Improving flood 
forecast models and 
flood hazard zoning 
operations. 

 

• Determination of the 
friction coefficient on 
flood plains. 

 

• Topographic data input 
to GIS based relief, 
rescue, and flood 
simulation operations. 

68 

Urban Flood Modeling using LiDAR 



Web Portals 



BHUVAN 
OGC Geospatial Web-portal Platform to Create, Visualize, Share and Analyze 
Geospatial Data Products ,Services and Applications on Desktop and Mobile 

( since, 2009 ) in 2D and 3D ) 
in En/Hi/Te/Ta 

 Space with specific emphasis on  Indian Region  

(http://bhuvan.nrsc.gov.in) 

Mail to : bhuvan@nrsc.gov.in 
Post queries :http:// bhuvan-forum.nrsc.gov.in  

 

Bhuvan Home Bhuvan 3D Bhuvan 2D 

Mobile 

Bhuvan 

Bhuvan - NOEDA 

Space with specific emphasis on  Indian Region  

mailto:bhuvan@nrsc.gov.in


12 Aug 2009 

14 Aug 2010 

29 Apr 2011 

15 Jul 2011 28 Sep 2011 

12 Aug 2011 

Bhuvan  
Gateway to Indian EO Data Products & Services 

17 Dec 2011 

Bhuvan Cell 

NRSC 

11 Apr 2012 

Apps 



NNRMS Portal 

Web based Data Visualisation Delivery Mechanism 

Decision Support Centre 

MOSDAC Bhuvan 

India-Water Resources Info. System 

Biodiversity Info. System ISRO Data Portal 

Forest Fire Info. System 



Bhuvan  
 

www.bhuvan.nrsc.gov.in  
 

Disaster Management Support  
 

www.nrsc.gov.in  
 

Bhoosampada  
 

www.bhusampada.nrsc.gov.in  
 

NNRMS  
 

www.nnrms.gov.in  
 

MOSDAC  
 

www.mosdac.gov.in  
 

IBIN  
 

WWW.IBIN.CO.IN  
 

IndiaWRIS  
 



GIS for - egovernance  
GIS based e-Governance is inherently based on geography or the 

"location." Understanding the location and Demographic 

patterns, critical infrastructure, transportation, utilities, natural 

and other resources, their interrelationship and the various 

constraints are fundamental to managing the entire system in an 

efficient & effective manner. 

Effect of transformer failure 

Power GIS Property GIS 

Jayanagar  Locality, Bangalore Adarsh Colony, Hyderabad 



Specific Case Study 
( SFCP ) 



GIS-MIS Guidelines issued letter no. N-11027/94/2010. RAY dated Jan. 24, 2011. 

(available at :  http://mhupa.gov.in/W_new/GIS-MIS-Guidelines.pdf )  

http://mhupa.gov.in/W_new/GIS-MIS-Guidelines.pdf
http://mhupa.gov.in/W_new/GIS-MIS-Guidelines.pdf
http://mhupa.gov.in/W_new/GIS-MIS-Guidelines.pdf
http://mhupa.gov.in/W_new/GIS-MIS-Guidelines.pdf
http://mhupa.gov.in/W_new/GIS-MIS-Guidelines.pdf


Slum Free City Planning ( SFCP ) scheme is based 

on ‘ Whole City –Whole Slum ‘Concept, wherein ‘ slums are 

treated part of process of city development and city landscape. 

 

The Focus is to  provide / upgrade  a ) Housing,  b) 

Infrastructure / Facilities , c) Livelihood  to Urban 

Poor. 
The main components are : 

i) Slum Survey , 

ii) Household & Livelihood Survey ,  

iii) GIS Mapping ,  

iv) MIS Development, 

v) Slum Information Decision System 

Slum Definition :  
 

“ unit area with 100 population living in 20-25 households “ 

 (MoHUPA , 2010 ) 

  

 “ unit area with 300 population living in 50-60 households “ 

 (Census ,2001 ) 



Total   -  1476 
Notified     -  1179 
Un-notified  -  297 
 

SLUMS IN GHMC, Hyderabad 

No. of  
Slums 

Distribution of  
Households 

Uppal 

Circle 

(Source : GHMC) 



WORK FLOW 

AREA RECCE 

CONTROL SURVEY 

DETAIL SURVEY 

COLLECTION OF HOUSE NO 

PREPARATION OF GIS READY DIGITAL DATA 

MANDAYS & MANPOWER REQUIREMENT 



SLUM  SURVEY 

GANDHI NAGAR 

(Notified Slum) 

Interacted with GHMC and identified the ‘Slum Area’ for Pilot Study. 

NRSC, SOI, & GHMC (Uppal) officers participated in Gandhi Nagar Slum Survey   

Maps / Drawings ,Reports, Imagery, GPS, Total Station were collected, Field Recee 

was done,Teams were mobilised and Survey was completed and Results evaluated. 

 

 

Area 

2.91 Hecter 

29110.0 sq m. 



CONTROL SURVEY Total Station Traverse (TOPCON 7500)  

Using the GCPs’ collected by GPS , Total Station survey was carried  for 

Densification of Control Points in the Area. 

Three Traverse lines using Total Station covering entire area was carried 

 for detailing of objects in the Slum. 

Gandhi Nagar Slum Total Station Survey Imagery with Traverse Lines 



SLUM SURVEY By Total Station :  (TOPCON 7500 )  

Total Station for Slum Survey Post  Detail Survey 

 Total Station data  down  loaded  from USB cable in  ASCII format 

GIS features : Point , Line , Polygon were Coded and arranged in separate layers 

Polygons of built-up areas for data tagging & symbolization was done for 

taking output maps on 1: 500 scale.. 



Collection of House No’s 

ATTRITUBE TABLE  FOR UPPAL LOCALITY 

 

Sl no. House Type House  No’s. Attributes 

1 Pacca house 2-4-19 
Brick wall / un- 

plastered 

2 Katcha house 2-4-119/A 
Asbestos Sheet 

Roof 

3 Pacca house 2-4-119/1/A 
Ground + First 

Floor 

House to House Data Collection 

House / household No’s. as appear o door / records of Individual House 

Attributecollected from the Slum and Tables /Reports were generated  

House numbers,Type of House like Pacca, Katcha or Semi-Katcha 

 and Type of Roof, Number of floor attributes etc collected during the survey. 



PREPARATION OF GIS READY DIGITAL DATA 

Slum Area Polygon Features 

 with Numbering 

Each Polygon Feature identified with ID No’s generated by the GIS Software. 

These ID no’s. taken as Sl.no’s. for collecting field data from Individual 

House / Household during Total Station Survey in the Slum and later linked 

with MIS database by assigning with Unique Codes for Slum Info.System 



“ Case Study : GIS & MIS Data 
Integration and Approach “ 

 
( NRSC,CGG,SOI ) 



GIS + MIS Integration 
GIS- enabled Slum Information System: 
 

• Integration of GIS Maps with Slum MIS to enable 
the preparation of a Dynamic GIS-enabled Slum 
Information System : Slum wise, Municipality wise 
and for Whole City 
 

• The Common reference point between GIS and MIS: 
– The Slum Code in case of City Profile and  
– House Number ( Name ) incase of Household 

Profile for Slum 
 

• Once the Integration of Two Databases is achieved, 
the Socio- Economic Household wise MIS data can 
be accessed from the GIS enabled Slum Information 
System 
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Socio Economic Survey  
(Unique codes/numbers) 

Slum Code 
• Each slum being surveyed should have a Unique Code which shall be 

used by both GIS and MIS teams 

 

House Number 
• Each house/dwelling unit in the slum should be assigned a number by 

Municipal authority. In case, houses/dwelling units do not have house 
number, ULB should issue unique numbers for each houses/dwelling 
units. In case of multi-storeyed housing unit each flat/ dwelling unit will 
be assigned unique no ( as per Annexure II of NBO format -  Sl. No 1.3 – 
House / Flat / Door No ).  

 

Household Number 
•  Each house/dwelling may have multiple households. A Unique 

Household Number must be assigned to each household and should be 
communicated to the head of household. To Tag to : Aadhar / UniID in 
States. 
 

8  All Data Collected must be ratified by the community 



Slum Locations in VHR Satellite Image 



Identification of Buildings: Total Station Survey 



Attaching House Number (Primary Key) in  
Data Table 



Query on MIS Data and Display Outputs in GIS 



Example of GIS : Pune Municipal Council 
( GIS tool  allows to apply, map, analyse, query and display spatial 
information, because Slum settlements are spatial entities  ) 

‘ The Gandhinagar slum in Pune. 

Cyan circles are drawn at a distance 

of 100 feet around each common 

water standpost. Magenta rectangles 

are water standposts. This 

demonstrates that water to 

household reach is fairly good ’ 

‘ However, all houses in blue have 

their own individual connections. 

Although nearly all houses had 

individual water connections, the 

Pune Corporation was still installing 

common water posts in the slum ’ 



Example of GIS : Pune Municipal Council 
(…GIS tool  allows to apply, map, analyse, query and display spatial 
information of Slum settlements  in conjunction with socio-economic 
information  for effective decision making process… ) 

‘ Socio-economic data is superimposed 

on a plane-table map of a settlement, 

using GIS. The dialogue box popped up 

by clicking on one random house (the 

one in colour) gives detailed 

information about the selected 

household ’ 



• Data collection and Sample Survey ( Laxmi 

Nagar ) ~ Ward No : 11 

• Preparation of Socio-Economic Survey 

datasheet 

• Field Survey of Slum 

• Digitization of Data in GIS software and 

thematic map generation 

• Slum Developement Strategy and 

Management 

 

Example of GIS : Rajkot City , Gujarat Municipality 

Ward No: 11  

Dwelling Footprints 

/ Floors 

Slum Landuse House Quality 

Social Structure 

Methodology  Steps 

Satellite data 

Multi- Criteria 

Evaluation  

( MCE ) 

method 

•Physical - 

•Infrastructure 

•Population 

•Occupation 



Benefits of Using GIS 

 Automation (Cost Savings) 
 Better Data Management (More  

Efficient Storage and Updating) 
 Faster Information Access (Better  

Decisions) 
 Operational Efficiencies 
 Development of New Skilled Trainers 
 etc 

 



Geospatial Technologies 
Changes / Emphasis 



Geoinformatics or Geomatics 

‘ Geoinformatics is a science which uses information 

science infrastructure to address the problems of 

geographic sciences and related branches of earth 

sciences, computer engineering, remote sensing 

technology etc ‘. 

‘ Geo-Spatial technologies are one of the latest 

technologies that help in spatial data generation, 

storage, organization, retrieval and analysis in a user-

friendly environment. Combining it with Information & 

Communication Technology (ICT) provides a new tool 

namely “Geoinformatics” for addressing the issues 

related to geospatial domain ‘.  

 



Empowering 
Human Activities 

. . . Application of this science is multi-disciplinary 

Plan 

Analyze 

Measure 

Observe 

Take to 
Action 

Geoinformatics is advancing science to understand our earth as a System 

Complex Data 

Modeling 

Interactive 

Mapping 

Modeling Visualization 

Integration 



 

GEOSPATIAL  INFO 

GEOMATICS 

GIS 

WEB GIS 
IGIS 

Open  

GIS 

SDSS/ 

DSS 

Virtual 

 GIS 

GPS 

DGPS 

Video  

Grammetry 
Airborne 

KGPS 

CNSS 

REMOTE 

SENSING 

Digital 

Photogrammetry 

ALTM 

AI/ES 

 

High Resolution  

Data 

Aerial  

Data 

GROUND 

SURVEYS 

Statistical 

 Data 
Magnetometers 

Total 

 Station 

EDM/Electronic 

Theodolite 

Plane 

 Tabling 
DIP 

 

NNRMS/NRDB/ 

NGIS.. 

 JNNURM/IDSMT 

(NLRMP/ MNREGA..) 

Analog/Digital 

Levels 

Geog. Data 
Geospatial  

Data 

WEB GIS 
IGIS 

DGPS 

Video  

Grammetry 
Airborne 

KGPS 

CNSS/ 

GAGAN 

ALTM/LiDAR 

AI/ES 

Aerial /LFDC 

Data 

Statistical 

 Data 

Magnetometer/ 

GPR 

Total 

 Station 

EDM/Electronic 

Theodolite 

Mobile 

Phones 

DIP/ 

DEM 

Analog/Digital 

Levels 



Geospatial Technologies  
( Today / Status ) 



Satellite Remote Sensing  
 

•  Mapping the Earth’s Surface: 100+ times  
 more accurate  
 •  Measuring of assets/ infrastructures:  1/100+  
 of a metre accuracy in surface subsidence  
 •  Disaster warning: 100+ hours advance risk  
 warning  

 •  On-board imaging: 100+ new satellite  
 sensors for sustainable development  
 •  Formation flying; On-board autonomy; Event  
 triggering mission; Constellation  

 

Satellite Communication  
 •  Satcom capability >100+ new satellites,  

 advent of Ku, Ka bands  
 •  Convergence > 100 times more  
 •  Networks > 100 times and more  
 •  Emergency Communication > 100 times  
 •  Emerging Killer Applications: DTH; DARS;  
 HDTV; DMB  

 •  Global Mobile Personal Communication  
 System (GMPCS)  
 •  Satellite broadband internet  
 

Satellite Meteorology  
 • Improved computational capabilities  

 • Predicting El Nino: 100+ days early warning  
 • Advanced warning of Tornadoes & flash floods  
 Event  20 years    In 2000  In 2005  

 before  
 

Tornadoes  3 min.  11 min.  15 min.  
 Flash floods  7.7 min.  15 min.  65 min.  
 • Weather Forecast  

 Today  3 day at 93%; 7 day at 62%  
 In 2010  5 day  >90%; 7-10 day at 75%  
 Source: NWS; NOAA; ESTO  

 

Satellite Navigation  
 • Moved from warplanes to car navigation to  

 gaming in <10 years  
 • American Wide Area Augmentation System  
 (WAAS): 350 ft in 2003; 200 ft in 2006  
 • Commercial operators with WAAS gain  
 access to Cat1 equivalent approach services  

with no ILS  
 • European EGNOS: Japanese MSAS; Indian  

 GAGAN  
 • GPS, GLONASS, ….., IRNSS  
 



Geospatial Technologies - Status 



Comparing Accuracy, Cost, & Error 

Accuracy, 60 cm 

Cost, $60 

Error, 60% 



Changing Emphasis 
…From Description to Simulation & Modeling 

Picture worth a 

thousand words: 

 

Maps & diagrams of 

how is, or how was 

 

Web portals serve static 

data sets 

Future 

Visual simulation & virtual 

reality. 

 

Real time display of  how is, 

and how might be-Ex. 

  -forest fire 

  -freeway traffic flow 

 

 Web portals serve 

continuous sensor-derived 

data 

Past 



Changing Emphasis: from Data to Analysis 

75% 
Data Conversion 

20% 
Attribute Tagging 

5% 
Spatial                       Analysis 

Data           Conversion 

Spatial Analysis 

Attribute Tagging 

Present Future 



•IIRS, IIST 

Regular  Degree Programmes  

•NRSC,IIRS 

Regular Training Courses 

•Disaster management ,Water Resources  Management ,New sensor applications ,Other programmatic 
requirements  

Customized courses  

Student Projects (MSc, M. Tech) from Universities  

Faculty : Research Projects  (RESPOND) 

Small Satellites – From Universities 

Centers of Excellence established by ISRO  

Execution of Projects with Collaboration  

New Centers with Technology Support , Institutionalization   



As per RSDP 2011 : 

All data resolutions up to 1 m shall be distributed on a 

non-discriminatory basis and on "as requested basis”.  
 

All data better than  1m resolution will be supplied after 

excluding  sensitive areas as below.  

 

 

        

Remote Sensing Data Policy 2011 

All Government Ministries/ Departments/ PSU / Autonomous 

bodies/ Govt. Educational Institutions can  obtain  the  data 

without any further clearance with safe custody certificate. 

 Private  sector Users recommended by at least  one 

Government agency  can  obtain  the  data without any further 

clearance. 

 Other Private, Foreign and other users can obtain the data after 

further clearance from an inter-agency High Resolution Image 

Clearance Committee (HRC). 

  

 



Geospatial Web Services under ISRO/DOS 

 
NRDB- Natural Resource      - http://www.nnrms.gov.in 
BHUVAN- Gateway to Indian Earth Observation  - http://bhuvan.nrsc.gov.in 
DSC-Disaster Decision Support -  http://dsc.nrsc.gov.in 
IBIN-  Bio-resource Information - http://www.ibin.co.in 
BIS- Biodiversity Information     - http://www.bisindia.org 

India WRIS- Water Resources    - http://india-wris.nrsc.gov.in 

…Next  Challenge – Data Discovery & Gateway : Unified Data Geoportal 

Additional Web Enabled systems for 

 - Indian Forest Fire Response and Assessment System 

 - Wasteland Information System 
 - Wetland Information System 
 - Urban Information System 

http://bhuvan.nrsc.gov.in/
http://bhuvan.nrsc.gov.in/
http://bhuvan.nrsc.gov.in/
http://bhuvan.nrsc.gov.in/
http://bhuvan.nrsc.gov.in/
http://bhuvan.nrsc.gov.in/
http://bhuvan.nrsc.gov.in/
http://bhuvan.nrsc.gov.in/
http://bhuvan.nrsc.gov.in/
http://ibin.co.in/
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