


 Remote Sensing is the sensing  the Earth's surface 
from space by using   Electromagnetic waves 
emitted, reflected or diffracted by the sensed 
objects, for   the management of earth resources. 

 

 

It is a different way of “LOOKING”  

consciously at  earth’s surface: 

“OBJECTS” with prior knowledge (?) 

 

 

 Observation  with “artificial eyes” 



Remote Sensing Basic Processes 
  
  

 Data acquisition (Energy propagation, platforms) 

 

Processing (Conversion of energy  to images) 

 

Analysis ( Quantitative and qualitative characterisation) 

 

Accuracy assessment 

 

Information dissemination for Applications  and monitoring 
 



Remote Sensing Basic Process 

 
  

  Energy Source or Illumination (A) 

  

  Radiation and the Atmosphere (B) 

 

 Interaction with the Target (C) 

 

  Recording of Energy by the Sensor (D) 

 

  Transmission, Reception, and Processing (E) 

 

  Interpretation and Analysis (F) 

  

 Application (G) 

 
 



Earth Observation Satellites 
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Signatures of Objects (Soils, Vegetation, Water, etc) 
Incident EM energy interacts with ‘Target’ and resultant scattered wave contains the 

‘Finger print’ of the target for its unique ‘signature’.  

Reflected or emitted EM energy from earth surface is observed in different wavelengths 
(bands) of  the spectrum to understand the target signature. 















Microwave Satellite Images 





































Introduction to 

Geographical Information System (GIS) 
 



Defining Geographical Information Systems (GIS) 

• The common ground between information processing and 
the many fields using spatial analysis techniques. 
(Tomlinson, 1972) 

 

• A powerful set of tools for collecting, storing, retrieving, 
transforming, and displaying spatial data from the real 
world. (Burroughs, 1986) 

 

• A computerized database management system for the 
capture, storage, retrieval, analysis and display of spatial 
(locationally defined) data. (NCGIA, 1987) 

 

• A decision support system involving the integration of 
spatially referenced data in a problem solving environment. 
(Cowen, 1988) 



The Geographic Approach 

Acquire 

Examine 

Analyze 

Act 

Ask 

The Geographic Approach - a new way of thinking and problem 
solving that integrates geographic information into how we 
understand and manage our planet. 

Step 1: Ask 
 
Step 2: Acquire 
 
Step 3: Examine 
 
Step 4: Analyze 
 
Step 5: Act 



Why GIS? 

 
 
 

A geographic information system (GIS) integrates hardware, 
software, and data for capturing, managing, analyzing, and 
displaying all forms of geographically referenced information. 

 
GIS allows us to view, understand, question, interpret, and 
visualize data in many ways that reveal relationships, patterns, 
and trends in the form of maps, globes, reports, and charts. 

 
GIS helps one to answer questions and solve problems by 
looking at data in a way that is quickly understood and easily 
shared. 

 
GIS technology can be integrated into any enterprise 
information system framework. 



Multi-disciplinary nature of GIS 

GIS 

Digital 

Mapping 

Photo- 

grammetry 

Surveying 

Remote 

Sensing 

Database 

Computer 

Aided 

Design 



• Vector model 

 

 

 

 

 

• Raster model 
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Spatial data storage 
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• Attribute query 

– Select features using attribute data (e.g. using SQL) 

– Results can be mapped or presented in 
conventional database form 

– Can be used to produce maps of subsets of the data 

• Spatial query 

– Clicking on features on the map to find out their 
attribute values 

• Used in combination these are a powerful way 
of exploring spatial patterns in your data 

Querying GIS data 



Data integration: Overlay 



Advantages of GIS 

– Allows us to see our data and spatial relationships in 
new ways encourages us to explore the spatial 
aspects of the problem being addressed 

– Exploring both geographical and thematic 
components of data in a holistic way 

– Stresses geographical aspects of a research question 

– Allows handling and exploration of large volumes of 
data 

– Allows integration of data from widely disparate 
sources 

– Allows analysis of data to explicitly incorporate 
location 

– Allows a wide variety of forms of visualisation 

– Allows us to simulate the impact of decisions prior to 
implementation 



Introduction to TRAC 
 

 Structure 

 

 Management and Functionality 

 

 Key Applications 



Objectives / Functions of TRAC  

• Nodal agency for providing Space Technology Application Services in the state. 

• Assisting the planners in providing latest and authentic information on natural 
resources for improved  application and management. 

• Assisting the line departments of the Government in formulation and 
execution of Geospatial Technology Application projects. 

• Undertaking, aiding, promoting, guiding and coordinating research in the field 
of Remote Sensing and GIS. 

• Carry out short & long term surveys using RS to  map, monitor and manage 
natural resources in Telangana. 

• Provide consultancy services to user departments and agencies. 

• Train  officials of Line Depts., of State on geo-spatial technologies & 
applications. 

• Interact with  ISRO & other organisations and develop efficient database and 
retrieve based on aerial photos and satellite imageries. 

 



 
District Knowledge & 

Innovation Centres (DKICs)  
- an initiative to take GIS to the 

grassroots  



AS VIEWED BY IRS-P6 SATELLITE 

Resource Sat LISS-III 



Land Resources 



Activities in Agriculture Sector 

S.No. Projects 

1 Integrated Seasonal Condition Monitoring System (ISMS) 

2 
Forecasting Agricultural output using Space, Agro-meteorology and Land based 

observations (FASAL) 

3 Applications of Remote Sensing and GIS in Sericulture Development - Phase II ( 

4 
Geospatial Database Creation for Soil Health Card Scheme (2nd Cycle) of National Mission 

for Sustainable Agriculture (NMSA), Telangana State 

5 Geo-Spatial Information System for Horticulture (Horti-GIS) in Telangana 

6 Land Degradation (Second Cycle) - 2015-2016 

7 
Co-ordinated Programme on Horticulture Assessment and Management using Geo-

informatics (CHAMAN) 

8 
SUFALAM (Space technology Utilization for Food Security, AgricuLtural Assessment and 

Monitoring) Programme 

9 Technology development project (TDP),  for Kharif Soybean 



LU/LC Change Analysis in 1:50,000 scale (3rd Cycle)  

Objectives 
 

 Identification and depiction of major changes between 2005-06 to 

2011-12 and 2015-16. 
 

 Preparation of change statistics and identification of change spatial 

distribution.   

Scope 
 

Identification of major changes in the entire state to asses and manage 

land use land cover pattern.   

Deliverables 
 

 Seamless LULC change layer of 2015-16 for entire state. 
 

 LULC change map and statistics.  



Updating Of 2011-12 LULC layer on 2015-16 Image  

Legend

Category Change

Change due to Interpretion

No Change



LULC Change Statistics ( 1:50,000 scale) 

Map  
Code 

Description  
2011-2012  
Area (Hect) 

2015-2016 
Area (Hect) 

Change   
Area (Hect) 

1 Built up-Compact 696.23 826.67 130.44 

2 Built up-Sparse 76.99 156.73 79.74 

3 
Urban Vegetated  
/ Open Area 

506.70 89.66 -417.04 

4 Rural 788.79 823.53 34.74 

5 Industrial area 362.00 451.54 89.54 

9 Quarry area 389.72 389.72 0.00 

10 Crop - Kharif 35100.32 44688.27 9587.95 

11 Crop - Rabi 386.67 262.67 -123.99 

13 Cropped in 2 seasons 19598.48 7417.08 -12181.41 

15 Fallow land 5419.46 8008.75 2589.29 

16 Agriculture Plantation 974.93 1181.20 206.26 

20 
Deciduous forest  
- Open 

2879.04 2858.18 -20.86 

23 Scrub Forest 28.93 28.93 0.00 

31 Salt Affected Land 233.71 233.71 0.00 

34 Scrubland - Closed 2423.63 2423.63 0.00 

35 Scrubland - Open 916.74 916.74 0.00 

39 Barren rocky 438.16 459.02 20.86 

45 River - Non Perennial 625.85 625.85 0.00 

49 Reservoir - Permanent 231.04 235.43 4.39 

50 Reservoir - Seasonal 1737.08 1737.08 0.00 
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Visual  Interpretation for Waste Land 

Classes on 2008-09 Imagery 

Objective 
 

 Identification of major change areas in waste lands between  

 2008-09 and 2015-16 

NATIONAL WASTE LAND CHANGE ANALYSIS 

2015-16 

Codes 
(2008-09) 

Waste Land Classes  
Description 

Area  
(Acres) 

22 Barren Rocky 2318.82 

3 Land with Scrub - Dense 7709.20 

4 Land with Scrub - Open 2865.28 

999 Non Wasteland Area 166639.33 

7 Salt affected - Moderate 847.27 

8 Salt affected - Strong 806.43 

11 
Under utilised / Deg. Forest ( 
Scrub domin.) 

185.78 



Codes Waste Land Classes Description 
2008-09 

Area (Acres) 
2015-16 

Area (Acres) 
Change  
(Acres) 

3 Land with Scrub - Dense 7709.20 4594.25 -3114.95 

4 Land with Scrub - Open 2865.28 5407.80 2542.52 

7 Salt affected - Moderate 847.27 1075.80 228.53 

8 Salt affected - Strong 806.43 531.17 -275.25 

11 Under-utilised / deg.forest (Scrub domin.) 185.78 185.78 0.00 

20 Mining Wastelands   105.92 105.92 

22 Barren Rocky 2318.82 2840.95 522.13 

24 Built - Up   15.17 15.17 

26 Cropland   1753.20 1753.20 

27 Fallow Land   78.28 78.28 

999 Non Wasteland Area 166639.33 164783.72 -1855.61 

Waste lands Change Statistics 
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Agricultural Drought Assessment 



NDVI NDWI 

Ground Truth Rainfall Deviation Dry Spells 

June – September 2018 



NDVI/NDWI/VCI status as on 30-09-2018, Telangana 

S.No. District NDVI 

Value 

Average 

NDVI 

VCI 

(NDVI) 

NDWI 

Value 

Average 

NDWI 

VCI 

(NDWI) 

VCI 

Condition 

1 Adilabad 0.72 0.75 45.70 0.56 0.59 46.38 Mild 

2 Bhadradri Kothagudem 0.65 0.66 47.07 0.51 0.54 47.68 Mild 

3 Hyderabad 0.33 0.39 36.93 0.23 0.23 55.82 Mild 

4 Jagtial 1.07 0.74 82.72 0.86 0.58 94.21 Normal 

5 Jangaon 0.44 0.65 71.04 0.33 0.48 72.31 Normal 

6 Jayashankar Bhupalpally 0.61 0.61 55.34 0.47 0.51 44.99 Mild 

7 Jogulamba Gadwal 0.47 0.50 36.86 0.27 0.31 45.48 Mild 

8 Kamareddy 0.77 0.72 90.25 0.62 0.57 89.02 Normal 

9 Karimnagar 0.71 0.69 74.44 0.57 0.54 71.11 Normal 

10 Khammam 0.71 0.69 65.88 0.54 0.53 68.96 Normal 

11 Komarambheem Asifabad 0.68 0.66 59.57 0.53 0.53 60.85 Normal 

12 Mahabubabad 0.70 0.69 62.89 0.52 0.52 63.97 Normal 

13 Mahabubnagar 0.61 0.61 51.40 0.40 0.42 44.03 Mild 

14 Mancherial 0.67 0.63 65.52 0.52 0.49 70.50 Normal 

15 Medak 0.74 0.72 68.25 0.57 0.56 65.53 Normal 

16 Medchal Malkajgiri 0.54 0.58 35.58 0.38 0.40 36.03 Moderate 

17 Nagarkurnool 0.54 0.58 42.39 0.33 0.39 34.65 Mild 

18 Nalgonda 0.62 0.61 57.78 0.43 0.45 54.96 Mild 

19 Nirmal 0.69 0.68 54.93 0.57 0.56 64.33 Normal 

20 Nizamabad 0.72 0.71 70.87 0.60 0.56 78.88 Normal 

21 Peddapalli 0.72 0.69 70.56 0.57 0.54 80.35 Normal 

22 Rajanna Sircilla 0.70 0.71 60.63 0.54 0.54 66.73 Normal 

23 Rangareddy 0.58 0.63 31.45 0.41 0.45 39.14 Moderate 

24 Sangareddy 0.70 0.67 70.63 0.54 0.52 68.52 Normal 

25 Siddipet 0.70 0.68 62.41 0.52 0.52 59.50 Normal 

26 Suryapet 0.70 0.66 76.05 0.56 0.51 84.83 Normal 

27 Vikarabad 0.67 0.68 51.25 0.50 0.52 50.46 Mild 

28 Wanaparthy 0.54 0.58 36.19 0.37 0.41 35.35 Moderate 

29 Warangal Rural 0.70 0.71 55.08 0.54 0.56 59.16 Mild 

30 Warangal Urban 0.67 0.67 58.65 0.51 0.51 61.84 Normal 

31 Yadadri Bhuvanagiri 0.66 0.65 64.77 0.49 0.47 66.65 Normal 

Conclusion 

AWiFS and MODIS satellite data is more important for  

NDVI & NDWI in monitoring drought, because of  

advantages of spatial & temporal coverage of these  

products. 

 

To develop monitoring and early warning system of  

drought management.  

Final Report 

                        

•Chief Ministers office 

•PS to Hon’ble Minister for Revenue  

•PS to Hon’ble Minister for Agriculture 

•PS to Hon’ble Minister for Finance 

•Chief Secretary 

•Principal Secretary Planning 

•Principal Finance Secretary 

•Principal Secretary Agriculture 

•TRAC web site 

(www.trac.telangana.gov.in) 

•Commissioner Disaster 

Management 

•Commissioner Agriculture  

•Director DES  

•Director CRIDA 

•Vice Chancellor ANGRAU  

•Director NRSC  

•Director MNCFC 

•To all the District Collectors 

Dissemination of the Report 

http://apsrac.ap.gov.in/


 

Geospatial Database Creation for Soil Health Card 

National Mission for Sustainable Agriculture (NMSA) 

User:  Dept of Agri, Govt of Telangana . 

Objectives 

Mapping of village wise grids of size 2.5 ha for irrigated and 10 ha for rain-fed areas.  

Generation of centroids (mid-points) and latitude and longitude coordinates for all the grids mapped (for every 10 ha 

in rain-fed areas and 2.5 ha in irrigated areas). 

Tagging of attribute data (soil sample analysis data) to the centroid / appropriate grid based on Land Parcel Survey 

Number of main grid farmer, furnished by the Dept. of Agriculture.  

Deliverables 

Map showing 2.5 ha size grids in irrigated areas and 10 ha size grids in rain-fed areas.  

Map showing soil sample locations/Centroid along with Latitude and Longitude coordinates in  every grid of 2.5 ha 

size in irrigated areas and 10 ha size in rain-fed areas.                 







Forecasting Agricultural output using Space, Agro-meteorology and Land based observations (FASAL) 

Objectives 

Kharif Rice: Acreage estimation of Kharif rice in major Rice growing districts of Telangana for National / 

State Forecast –NSF 

Kharif Cotton: Acreage estimation of Cotton in major cotton growing districts of Telangana for State/ 

District forecast- SDF 

Rabi Rice: Acreage estimation of Rabi Rice in districts of Telangana for National State Forecast and State 

District Forecast-NSF & SDF 

 

 

Deliverables 

 

 Crop Acreage and Production at District level. 

 

User: Ministry of Agriculture and Farmer’s welfare, DAC 



Cotton Classification  Ground Truth Site in Satellite image  Actual Ground Situation Image 

 in  Adilabad  District 

Karimnagar  District 

Nalgonda  District 

Field Site 

Notebook 



Legend
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Applications of RS and GIS in Sericulture Development  

User:  NESAC and Ministry of textiles. 

Objectives 

 Identification of potential areas for sericulture development/ expansion in the Adilabad, 

Karimnagar, Mahbubnagar and Warangal districts. 

 

Deliverables 

 District/mandal wise estimates of area suitable for developing silkworm food plants and 

identifying, spatial location and extent of area suitable for sericulture. 

 Reports summarizing the area estimates and names of group of villages under mandals 

suitable for sericulture in study district. 



Methodology for delineating potential area for Mulberry Sericulture  



Soil Parameters, Limitations & Classes 



Suitable areas for Mulberry in Mahabubabad District 

Mandal Moderately  Marginally Total(ha) 

Chinnagudur 194 983 1178 

Danthalapalle 65 2551 2617 

Dornakal 441 1951 2392 

Gangaram 359 1189 1548 

Gudur 235 337 572 

Kesamudram 48 1331 1380 

Kothaguda 134 1234 1368 

Kuravi 410 3047 3456 

Mahabubabad 628 1908 2536 

Maripeda 772 3710 4482 

Narsimhulapet 110 1592 1702 

Nellikudur 28 1815 1843 

Peddavangara 12 3126 3139 

Thorrur 80 4448 4528 

Total 3516 29223 32739 





Soil Fertility 





Preparation of Village-wise Rainwater Harvesting Plan for 
Ground water Recharge 

      Preparing village rain water harvesting plan for 
ground water recharge considering :  

 Rainfall data 

 Topography 

 Hydro-geomorphology 

 Cadastral data 

 Existing waterbodies / Recharge 
Structures 

 Location and type of Structure 

 Reference data 

• Estimation of rain water during rainy  and 
drought years and analysis of its distribution 

• Study and analysis of topography and 
hydrogeomorphology of terrain using 
Satellite data 

• Delineation of micro watersheds where 
water harvesting is not being done 

Scope 
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Site-specific Recharge Structures 

(Watershed approach) 

Yield of the given watershed 
Total Monsoonal / Episode-wise Rainfall, Losses 

Conservation already made 
Existing water bodies- their  capacities, Structures made under different schemes 

Balance yield available for conservation 
Dependability factor  

Infiltration Capacity of the given location / zone 
Rock type, Weathering , Fracturing, Landform / Slope, Top soil 
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Form of Yield 
Surface flow, 1st & 2nd order stream flow, Channel flow, Sub-surface / base flow  

Yield Velocity checking structures, Infiltration improving 
structures, structures for increasing time for recharge 



Recharge Pit,  
Farm Pond 

Nala Bund Channel flow 

Tank Desilting, 
Recharge shaft  

/ Invert well 

Check Dam / 
Percolation tank 

1st, 2nd Order 
stream flow 

Contour Trench 

Sub-surface Dykes 

Geological 
Conditions 

Sub- 
Surface Flow 

Surface Flow 

Criteria for selection of Recharge Structures 
 

Gentle to moderate slope, Shallow - Moderate 

weathering, high run-off velocity  

 

Gentle - moderate slope, Shallow basement /  

Moderate - Deep Weathering & Fracturing  

 
Gentle to moderate slope, High Velocity, 

Banks with loose sediments 

 

 
Drainage divide areas, Table land 

topography 

 

Impervious strata  at base, High Velocity 

 
Overcoming Vertical variations in geological 
strata / transmisivity levels, Moderate - Deep 

Weathering, Significant improvement in 
Infiltration capacity 

 



Village wise Rain water Harvesting for Ground water Recharge – Recharge Structures Plan 

Satellite Imagery 

Topo Sheet Micro Watershed Hydrogeomorphology 

Digital Elevation Model 
(DEM) 

Recharge Structures Plan 



Integrated Watershed Management Programme (IWMP) 

Process 
 

1. Generation of  Natural Resources database using 
Remote Sensing techniques in GIS environment.  

2. Identification of problems and potentials of land and 
water resources. 

 

Out puts 
 

1. Natural resources database on Drainage, Lithology, 
Structure, Hydrogeomorphology, Slope & its Aspect, 
Soils, Land Capability, Land Irrigability, Crop 
Suitability, Land Degradation, Land Use / Land Cover, 
Watersheds, Rainfall  and Administrative boundaries, 
Settlements, Transport Network etc. 

2. Draft action plan for development of Land and 
Water Resources. 

 



Soil Conservation 
measures  

Location of Rain 
water Harvesting  

Structure 

GENERATION OF ACTION  
PLANS 

Soils( Land Capability, Land 
Irrigability) 

Slope 

Settlements & Road 
Network 

Lithology & Structure 
(Geology) 

Hydrogeomorpholgy     
(Groundwater Prospects) 

Land Use / Land Cover 

Land Degradation 

Drainage, surface water 
bodies, & micro watersheds 

INPUT DATABASE 

Watershed 
boundaries 

Satellite data 
Cartosat -1, IRS  

LISS-III&IV 

Cadastral Map 

GENERATION OF NATURAL 
RESOURCES DATABASE  
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Afforestation 

 INTEGRATED WATERSHED MANAGEMENT PROGRAMME (IWMP)  

(FLOW CHART) 



Flood Water 
Diversion 



Ground Water Prospects Mapping 
National Rural Drinking Water Programme erstwhile RGNDWM (Phase I & III) 

Objective 
Preparation ground water prospect maps corresponding to 

Survey of India toposheet on 1: 50,000 scale covering all 

habitations. The map shows : 

1) Prospective zones for ground water occurrence and  

2) Tentative locations for constructing recharge structures.  

56 G/15 

Methodology & Data Used 
RGNDWM National standard methodology developed by 

NRSC & IRS-P6-LISS-III satellite data are used for 

interpretation 

Outcome 
Ground water prospects maps for Telangana State 

IRS P-6 LISS-III SATELLITE IMAGERY 

Target Group 
RWS&S, Ground Water Dept, Rural Development,  MA&UD, 

I&CAD, PHED 



 
 
 
 

 



Geo-Tagging of MI Tanks 

Objectives Geospatial inventory of Minor Irrigation tanks. 

Deliverables 

1. Classification of Water Bodies in MI tanks & Others. 

 

2. FTL delineation & tank capacity estimation. 

 

3. Classification of MI tanks into rejuvenated tanks & others. 

 

Issues 

1. Use of very high resolution satellite data. 

 

2. Development of  tank naming convention. 

 

3. Development of simple user friendly MI tanks information for 

Telangana State. 

 



   Telangana has 47,907 Tanks 

with an irrigation potential of 

22,63,498 Acres. (I&CAD) 

 

   90% of the Tanks in Telangana 

are small Tanks with a command 

area of less than 100 Acres and 

they make only one third of the 

total tank irrigated area. 

 

   A total of 3,864 large tanks 

account for 67% of the Tank 

irrigated area. 



Tank Name Kardi Kunta 
Tank Serial No 1 
Tank_Code 1815022_01 
Latitude 17-42-29 
Longitude 78-36-8 
Khasra number_Plot No_Survey No 9 
Habitation Name Chinna Thimmapur 
Habitation Code 4222450220119 
Village Chinna Thimmapur 
Village-Code 1815022 
Mandal Mulug 
Mandal-Code 15 
District Siddipet 
District-Code 18 
Tank_Type MI Tanks Less Than 40 Ha 
Tank_Purpose Irrigation 
Sub_Basin Manjira 
Sub_Basin_Code SB_06 
Minor_Basin Manjera - G4 
Minor_Basin_Code 2020 
Major_Basin Godavari Basin 
Major_Basin_Code 20 
Water Spread Area_Acres 34.029428 

Water_Distribution_Application_Method 
Open Water Channel 
(Lined/Pucca) 

Culturable Command Area - Ha 2.95 

Whether_Scheme_in_Major Medium_Command No 

Irrigation Potential Created _Kharif Season_Ha 2.83 

Irrigation Potential Created _Rabi Season_Ha 0.81 

Irrigation Potential Created _Total_Ha 3.64 

Irrigation Potential Utilized _Kharif Season_Ha 1.21 

Irrigation Potential Utilized _Rabi Season_Ha 0.4 

Irrigation Potential Utilized _Total_Ha 1.61 

Whether_Scheme_Functioning_since_commissioning Yes 

Whether__under_Utilisation_of_Scheme Yes 
Filled_up_Storage Upto 3/4 

Status_50_Percent_Filling_in 5 Yrs Rarely Filled up 

Number of Villages covered by the scheme 1 



Empowering Panchayati Raj Institutions Spatially 
(EPRIS)  

Objective 
 Utilisation of Geospatial data for decentralised planning. 
 Capacity Building, Asset Mapping and Activity Planning.  

 
Scope 
 Geo-tagging the scheme-wise assets. 
 Creation of temporal Geo-database inventory of assets. 
 Monitoring the assets being created.  
 
Deliverables 
 Integration of state and central government schemes with assets created 
 



Empowering PR Institutions Spatially (EPRIS)  
Assets-  

Erravalle 
Village,Siddipet 

Dist 

Mobile 
App 

Natural Resources 



MADWAR GP 
 

DHANWADA MANDAL 
 

MAHABUBNAGAR DISTRICT 

A total of 31 Assets  

captured in Madwar GP  

of Dhanwada Mandal 



MIDDLE SCHOOL HIGH SCHOOL 

PRIMARY HEALTH CENTRE RATION SHOP 

KOILKONDA MANDAL 

A total of 611 Assets  

captured in Koilkonda 

Mandal 



• Delineation of precise Mining Lease / Prospective 
License Boundary on the Cadastral map 

• Precise fixation of pillars of Mining Lease / 
Prospective License Boundary (In case of forest 
areas, the boundary pillars are fixed on ground 
with reference to at least three   permanent  
ground features in and around Mining Lease / 
Prospective License).  

• Generation of latitude-longitude value for each 
Boundary Pillar using DGPS (at least 2 hours 
observation) 

• Integration of Mining Lease / Prospective License 
boundary with vectorised cadastral map by  geo-
referencing 

• Integration of Mining Lease / Prospective License 
boundary with latest high-resolution  satellite data 
(Carto+LISS IV) with a buffer of 500 m.  

• Development of Mining Information System with 
Web GIS Portal developed 

Demarcation of Mineral Blocks using DGPS /TS 



Objective 
 

 The main thrust is the development of database for decentralized 

planning. 

MODERNIZATION OF CADASTRAL MAP 

Scope 
 

 Satellite image database preparation. 

 

 Digitization (analog to digital conversion) of cadastral village 

maps. 

 

 Geo-referencing of digitized GIS data with satellite image data. 

 

 Metadata generation and achieving of the database for 

transactional use. 



Sample cadastral Map 



The digitised map is geo-referenced on High Resolution Cartosat – 1 

Pan + LISSIV) Orthorectified Satellite Imagery. 



2003 Satellite Image of .......... Tank, GHMC Area 

Geospatial Technologies – Imaging & Measurement of Geo-space 

Temporal (t) Changes of the 
tank 

2007 Satellite Image of .......... Tank, GHMC Area 

2017 Satellite Image of .......... Tank, GHMC Area 2012 Satellite Image of .......... Tank, GHMC Area 

Water 
spread 

area 



 
 

Geospatial Technology in Urban Development  
A case study of Greater Hyderabad Municipal Corporation   



Geospatial Technologies –  
Imaging & Measurement of Geo-space 

RTC X 
Road 

30 cm Spatial Resolution Satellite Image of  
RTC X Road Area of Hyderabad 

RTC 
Bhavan 

Z - 
Direction 

X, Y - 
Direction 

Information on  
Area, Height / Depth, 

Volume  



Unmanned Aerial Vehicle Technologies 
 
Drone Specifications : 

                      DJI Phantom 4 Pro 
                      Weight:1.35 kg 
                      Endurance: 30 minutes (Effective time for each mission 20 min.) 
                      Camera:      20  MP 
                      Batteries: Sufficient backup 
 





 
 
 
 
 
 
 
 
A typical Village view using the Drone survey for village assets and 
cadastral boundary updation  



VILLAGE BOUNDARY AS PER TIFF 



VILLAGE BOUNDARY AS PER DGPS POINTS 



Web GIS 
  What is web GIS? 

 Web GIS is a type of distributed information system, comprising of a  
 Server - GIS server 
 Client - web browser , desktop application, or mobile application 

 

 Web GIS advantage 
 Delivery of location based information via the internet  
 Strong visualization of information  
 Dynamic retrieval of information 
 Large amounts of information stored/delivered 
 Interactive 

 Technologies used at TRAC 
 Arcgis Server, ArcGIS JavaScript API, DotNet Framework 4, ASP.NET 

 
 



GIS Application for Ease of Doing Business 

TRAC 
facilitates the 
prestigious 
program of 
Telangana 
State on Ease 
of doing 
Business to 
the 
Prospective 
Entrepreneur
s in 
collaboration 
with TSIIC 

 

A GIS web 
application for 107 
Industrial parks, 
with detailed 
Spatial information 
on vacant plots and 
Infrastructure is 
developed. 
 

All the amenities 
are visible for 
prospective 
entrepreneur to 
select the plot & 
apply and pay 
online. 



GIS Application for Ease of Doing Business 



Road Information System 

Panchayat Raj roads extracted from HR satellite data, Cartosat - 1. The surface 
type details were linked to the road information and Geodatabase was hosted in 
the Bhuvan Portal web server.  



Road Information System – Web Application 
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