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Water 
Resources & 

Consumption

 Digitalization of Water industry begins with data.

 Data generation annually in the world is estimated to be
doubling every year

 The quality and success of digitalization projects in the
water sector are closely linked to the attention and
investment on the collection, management, and
classification of data.

 The data is then structured & stored in order to be
translated into correlations and knowledge.

 Big data streams could be translated into useful
information, enabling end users to understand and act
quickly.

 Roadmap to get us there - Digital Water Future



Digital Water  
Infrastructure 

 Digitalization of Water industry begins with data.

 Data generation annually in the world is estimated to be doubling
every year

 The quality and success of digitalization projects in the water
sector are closely linked to the attention and investment on the
collection, management, and classification of data.

 The data is then structured & stored in order to be translated
into correlations and knowledge.

 Big data streams could be translated into useful information,
enabling end users to understand and act quickly.

 Roadmap to get us there - Digital Water Future



Benefits of 
Digital 

infrastructure 

 Integrated and Comprehensive Water-System Knowledge

 Engage all Stakeholders

 Support Decisions

 Open the Door to Increased Public Participation

 Rapid and Proactive Identification of Infrastructure Faults

 Increased System Resilience

 Managing Limited Resources

 Greater Cost-effectiveness



About NWIC

National Water Informatics Center( NWIC) is an office created under
Department of Water Resources, RD & GR on 28th March 2018.

Objectives of NWIC:

 Collection of available data from varied sources, generate new
database, organize in standardized GIS format and provide scalable
web-enabled information system.

 Maintaining, updating, collating & disseminating water data &
information.

 Sharing of hydro-meteorological data amongst central & state
govt. organizations, other stakeholders of water & general public.

 Provide tools to create value added maps by way of multilayer
stacking of GIS database so as to provide integrated view to the
water resources scenarios.

 Collaborate with national/ international research institutes.

 Provide technical support to organizations dealing with water
emergency response for hydrological extremes.



VISION 
& 

MISSION



NWIC is responsible for the operations & maintenance of the national-level water
databases:

❑India Water Resources Information System or India WRIS portal
(www.indiawris.gov.in), a single window solution for all water resources data
and information in a standardized national GIS framework.

❑Water Information Management system or WIMS, a web enabled water
resources data entry system for both surface and ground water resources. The
data is being collected through web-based data entry and also in automated
method through telemetric sensors. The platform offers various module wise
applications for State and Central agencies for effective database addition,
update and sharing.

Responsibilities 
of NWIC 



System Overview 

India-WRIS

Water Data WRIS- Tools Utilities WIMS

Dynamic Real time 
Semi-Dynamic 

Static data

Input Data Builders Value Added Products Surface Water and 
Ground water Data

Manual / Telemetry data management



Data Agencies 
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INDIA-WRIS 
PORTAL

https://indiawris.gov.in/wris/#/



Classification of Data Modules 

Dynamic Modules

• Rainfall (mm)

• Reservoir (Level)

• River Monitoring (Level & 
Discharge)

• Ground Water Level (BGL 
Meter)

• Water Quality – Groundwater

• Water Quality – Surface water

• Evapotranspiration (mm)

• Soil Moisture (%)

• Minor Irrigation Tanks

Semi Dynamic 
Modules

• Groundwater Resources

• Snow-Glacial Lake 

• Reservoir- Sediment studies

• Water Resources Project 

• Minor Irrigation Census

• LULC

• Wasteland

• Land Degradation

• Extreme Events – Flood 
Inundation/Drought affected 
areas/Earthquake-Rainfall-
Temperature

• Artificial Recharge Structure 
Viewer

Static Modules

• Litholog

• Aquifer

• Surface Water Bodies

• River Information

• Socio Economic Census

• Groundwater Prospects

• Region-Agro-Climatic / Agro 
Ecological

• Soil

• Water Logging & Soil Salinity

• Wet Land

• Inland Navigation Waterways

• Inter-Basin Transfer Links

• Storm Surge Study

Tools + Utilities

• Online Web Editor

• Artificial Recharge Structure 
Data Entry

• Data / Report Download 
Tabular)

• Data Availability

• Geo Viewer

• WRIS WIKI

• Metadata

• District at a glance

• Probable Maximum 
Precipitation Atlas

• Surface Water Audit



Surface 
Water

Storage

Reservoir

MI Tanks

Reservoir 
Sedimentatio

n Studies

Surface 
Water 
Bodies

River

River 
Monitoring

River 
Information

Snow-Glacial 
Lake

Wetlands

Surface 
Water 

Quality

Ground 
Water

GW Exploration

Exploration 
details/Litholog

Aquifer-2D 
(2013)

Water level 
Behaviour

Ground Water 
Level

Ground Water 
Resource 

Estimation

Ground Water 
Prospects Study 

(2011)

Artificial 
Recharge 

Structure - Viewer

Ground Water 
Quality

Water Data
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Land Use – Land Cover

Soil Type

Land Degradation (2005-06)

Water Logging/Soil Salinity (2003-05)

Wasteland Study (1986-2006)

Rainfall

Evapo-transpiration

Soil Moisture

Agro-Climatic/Ecological Region
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Inland Navigation Waterways

Storm Surge Study (2011)

Socio-Economic Census (2011)

Flood Inundation (2008-2010)

Drought Affected Areas (2002)

Reported Extreme Temperature, Rainfall & 
Earthquake Events

Water Resources Projects

Inter-Basin Transfer Links

Minor Irrigation Census
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Information 
stored in
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M O D U L E S

F L O O D  

F O R E C A S T  

W E B S I T E



Telemetry / Manual

Surface Water / Ground Water

Hydrological 
Meteorological

Quality
Reservoir

PARAMETERS



WIMS

S. No. Water Data 
Component

1 Reservoir Water level

2 River Water level

3 River Discharge

4 Ground water level

5 Surface Water Quality

6 Ground water Quality

7 Rainfall

8 Sediment

9 Other Meteorological 
Parameters
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GIS based Data 
Dissemination Platform 

All spatial, dynamic time series, 
Semi-dynamic & Static data

34 Modules, 2 Tools & 8 Utilities 
for Surface, Ground Water & Allied 
Themes

Open for General Public

6VMS (Development) & 8 
VMs (Production)

NIC Cloud

NWIC, Delhi

Data Collection Platform

Only Time Series Data

12 Real Time/ Near Real Time 
Modules for Surface & Ground 
Water 

Authorized User Access for 
data generating agency 
(Centre/State)

6VMs (Development) & 
6VMs (Production)

Tata Cloud

NWIC, Delhi
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Data

Modules

Users

Servers

Hosting 
(Production)

Hosting 
(Development)

APIs for Time Series Data Sharing



SWIC

State Water 
Informatics 

Centre



India-WRIS
GIS Database



INTRODUCTION TO GIS

APPLICATION OF GIS IN INDIA WRIS WEBGIS

What is GIS ?

Functions/Application of GIS

Components of a 
comprehensive GIS platform

01
Views of GIS

Geodatabase

Preparation of Layers

Data Publishing 

02
India-WRIS Module wise GIS 
layers

Data Assessment

List of GIS Assets

03



What is GIS?
• GIS or Geographic Information System, are a set

of comprehensive computer based tools, used
for capturing, storing, visualization, analyzing,
interpretation of geographic data for planning
and decision making.

• It is a system for management, analysis and
display of geographic data, also called spatial or
geospatial data.

• The geographic data include all Earth-based,
spatial–temporal, location and extent
references, which should be relatable to one
another, and ultimately, to a "real" physical
location or extent.

• GIS and location intelligence applications are at
the foundation of location-enabled services,
that rely on geographic analysis and
visualization. Components of GIS



What is GIS? Spatial & Non Spatial Data
• Spatial Data – Data associated with a physical location on earth

✓Spatial Data includes spatial relationships

✓ Includes location, shape, size.

✓To types of spatial data – Vector (Points, lines & Polygons) &

Raster (Satellite Imagery, Digital elevation models etc.)

• Non-spatial data – Statistical or other tabular data related to specific, precisely defined location.

✓Attributes – linked in GIS to spatial data which define the location

Linking of Spatial & Non-Spatial (attribute) data together is GIS



Functions of GIS: Making Maps & Charts
Land Use / Land Cover - India



Functions of GIS: Planning and Management

City & Urban Planning Land Use Suitability Watershed Planning Integrated Land Management

Virtual City Manage Electricity, Water & 
Phone Networks

And Many more applications in 
managing Transport networks, 

natural disasters, resource
Mapping, etc ……



Fundamental Aspects or Views of GIS



A GIS manages geographic information.

A GIS can be thought as a spatial database containing
datasets that represent geographic information in
terms of a generic GIS data model— features, raster,
attributes, topologies, networks, etc.

Features (points, lines, and polygons)

Raster datasets such as satellite imagery or digital

elevation models.

Attributes that describe the geographic objects.

Spatial Relationships: Topology and networks

Thematic layers and datasets: geographically

referenced so that they overlay onto the earth's

surface and exhibit relationships with one another.

Views of GIS: Geodatabase View



Views of GIS: Geodatabase View

Attributes

Raster (Imagery)

Features



Views of GIS: The map view or The Geovisualization View
A GIS is a set of intelligent, interactive maps and
other views that show features and feature
relationships on the earth's surface.

Various map views of the underlying geographic
information can be constructed and used as
windows into the geographic database to support
query, analysis, and editing of geographic
information.

Each GIS has a series of two-dimensional (2D) and
three-dimensional (3D) map applications that
provide rich tools for working with geographic
information through these views.

An Image is worth a Thousand Words.



A GIS is a set of information transformation
tools that derive new information from existing
datasets. These Geoprocessing functions take
information from existing datasets, apply
analytic functions, and write results into new
derived datasets.

Geoprocessing involves the ability to string
together a series of operations so that users
can perform spatial analysis and automate data
processing—all by assembling an ordered
sequence of operations.

Data + Tools = New Derived Data

Geoprocessing is the key framework for
modelling and analysis.

Views of GIS: The Geoprocessing view

Models



Components of a Comprehensive GIS Platform
• Geographic database to store and manage all 

geographic datasets.

• A Web-based network for distributed
geographic sharing and management.

• Desktop and server applications for:

✓Data compilation

✓Information queries

✓Spatial analysis and Geoprocessing

✓Cartographic production

✓Image visualization and exploration

✓GIS Data Management

• Modular software components to embed GIS
logic in other applications and develop
custom applications

• Geoinformation, Geodatabase services for
multitier and centralized GIS system





India WRIS WEB GIS Layers preparation and Hosting Using ArcGIS



Preparation of Layers

Data Source: It varies from:
Data from CWC,
Concerned State & Central Govt. Departments,
delineation from IRS LISS IV + Cartosat merged Satellite data

Ancillary/Secondary data : Topo sheets (SOI) 1:50,000 scale
Google earth (Spatial Check)
Historical data

Software Used: ARC GIS



ARC GIS: Arc Map

• Create, View and
Edit the data

• Analyze the data 

• Create Map

Dam Location 
(Feature - Point)

Area 
(Feature - Polygon)

Canal
(Feature - Line)



Geodatabase Architecture – ArcGIS

Module – Based 
addition of spatial 

entities for creation of 
map service.

Map DocumentThe geodatabase structure for spatial data
Symbol Description

File Geodatabase

Feature datasets

Feature class - Point

Feature class – Line

Feature class – Polygon

Relationship Class

Geometric Network class

Topology Class

Raster Catalog

Raster Dataset

Domain Table (object) Class

Registered Geo-database Table (object) Class

External Data file (*.dbf)

External Data file (*.xls)



Geodatabase

Feature Datasets

Feature class

Relationship class

Example: Geodatabase (Tree structure) of WRP

Tables



Hardcopy data from State WRD



Feature identifications (canals)

Right Bank 
Canal

Left Bank Canal



Feature extraction/ onscreen digitization of the canals



Complete digitalization and layer generation through visual interpretation in GIS environment



1. Total DAM= 4661

2. Barrage/Anicut/Weir=1062

3. Power House =301

4. Lift= 735

5. Canal = 65537

6. Command= 2645

7. Major/Medium Irrigation projects= 1795

8.Hydro Electric Project=240 

9. ERM=133

WRP layer generated in GIS and available to publish in Web GIS



Publishing Map Service and Portal View

• Layer Symbology
Define
• Share the map 

document as 
service

• Folder
• Service name
• Service type –

WMS/WFS/KML  
etc

• Caching level, if 
applicable.

Share as service

Define
• Add Spatial entities
• Layer Symbology
• Layer Ordering
• Labels
• Visibility Scale, etc

Map Document • Layer Symbology
Login in Portal
• Search for the 

service name.
• Share the service –

“Everyone”
• Open in Map 

viewer
• Add any other map 

services as 
required and 
rearrange as per 
requirement.

• Settings for zoom,
attributes. Etc.

• Save as Web map

Portal



Web Map >>> Web Application >>> Front End

• Layer Symbology
Web App
• Web map save as

Application (Web
AppBuilder)

• Define the 
Template

• Add Tools
• Configure tools
• Save and Launch
• Use the URL to

integrate in the
front end.

Web Application

Web Map
• Share the Web 

map with -
“Everyone”

Portal • Layer Symbology

Module
• Call the Web map 

ID/ Web App ID for 
the module as 
applicable.

Front End



Water Resources Project

Select by State

Select by Basin



Water Resources Projects

India-WRIS

Live Modules

Water Resources Projects

➢ Information of all Major and Medium 
Projects of India

➢ Generation of online maps in different
formats and sizes

➢ Selection of Features by State or Basin
➢ Download the Salient features

1. Total DAM= 4661
2. Barrage/Anicut /Weir=1062
3. Power House =301
4. Lift= 735
5. Canal = 65537
6. Command= 2645
7. Major/Medium Irrigation projects= 1795
8.Hydro Electric Project=240 9. 
ERM=133



Hydrology Layers of Basins

1. River Name
2. River Line
3. Waterbody
4. River Polygon

Layer Name

Ganga Basin

Sabarmati Basin

Mahi Basin

Narmada Basin

Tapi Basin

Godavari Basin

Mahanadi Basin

Brahmani and Baitarni Basin

Subernarekha Basin
Pennar Basin
East flowing rivers between Pennar and Kanyakumari basin
Krishna Basin
East flowing rivers between Mahanadi and Pennar Basin
West flowing rivers from Tadri to Kanyakumari Basin
West flowing rivers from Tapi to Tadri Basin
West flowing rivers of Kutch and Saurashtra including Luni Basin
Cauvery Basin
Barak and others Basin



Total No. of Count 2017110

Total Length 1025205.26 km

River Line - Ganga

Total No. of Count 239356

Total Area 876389.26 ha

Waterbody



Total No. of Count 578

Total Area 5993.84 Sq. km

River Polygon - Godavari

Total No. of Count 61555

Total Area 571939.79 ha

Waterbody



Total No. of Count 328619

Total Length 198592.73 km

River Line
West flowing rivers of Kutch 

and Saurashtra including Luni
Basin

Total No. of Count 679

Total Length 19324.56 km

River Name
West flowing rivers of Kutch 

and Saurashtra including Luni 
Basin



Total No. of Count 406596

Total Length 122864.38 km

River Line
Barak and others Basin

Total No. of Count 3094

Total Length 25672.58 km

River Name
Barak and others Basin



Basin Name

River Name River line Waterbody River Polygon

Updated Length in 
km

Updated Length in km Updated Area in ha Updated Area in Sq. km

Ganga Basin 153104.11 1025205.26 876389.26 19028.66
Sabarmati Basin 4368.5 47021.93 62486.61 481.56
Mahi Basin 7226.18 101602.73 84874.81 754.12
Narmada Basin 26748.93 220051.7 181203.1 2498.36
Tapi Basin 17011.21 159994.2 103281.81 1172.37
Godavari Basin 61962.06 559271.28 571939.79 5993.84
Mahanadi Basin 33582.92 230932.25 338202.25 4985.89
Brahmani and Baitarni Basin 15518.52 97321.58 70594.48 1446.45
Subernarekha Basin 6221.47 43728.61 32777.04 494.61
Pennar Basin 8045.57 84932.58 157080.63 792.29
East flowing rivers between Pennar and Kanyakumari basin 14494.15 146382.79 758408.53 2201.38
Krishna Basin 31539.41 414961.02 578682.66 5449.4
East flowing rivers between Mahanadi and Pennar Basin 12717.59 106354.65 267496.77 581.4
West flowing rivers from Tadri to Kanyakumari Basin 13997.54 113475.48 130100.39 1521.92
West flowing rivers from Tapi to Tadri Basin 12145.32 151555.69 75543.8 1681.17

West flowing rivers of Kutch and Saurashtra including Luni Basin 19324.56 198592.73 1017196.46 1868.74

Cauvery Basin 17975.64 122864.38 239121.25 1721.39
Barak and others Basin 25672.58 122864.38 18067.48 353.87

Basin Name
River Name River line Waterbody River Polygon

Updated Data Count Updated Data Count Updated Data Count Updated Data Count

Ganga Basin 7552 2017110 239356 13960
Sabarmati Basin 101 97117 3228 139
Mahi Basin 214 259224 5046 118
Narmada Basin 1160 537122 13798 2873
Tapi Basin 695 358361 5573 463
Godavari Basin 2632 985755 61555 578
Mahanadi Basin 1450 404854 123855 10027
Brahmani and Baitarni Basin 843 171261 26533 642
Subernarekha Basin 250 66818 22518 410
Pennar Basin 334 113632 9266 128
East flowing rivers between Pennar and Kanyakumari basin 567 190140 58225 888
Krishna Basin 1153 613608 39396 3229
East flowing rivers between Mahanadi and Pennar Basin 487 137369 29419 737
West flowing rivers from Tadri to Kanyakumari Basin 727 194791 14791 2664
West flowing rivers from Tapi to Tadri Basin 556 321991 5510 1170

West flowing rivers of Kutch and Saurashtra including Luni Basin 679 328619 19838 252

Cauvery Basin 1087 157225 42836 1568
Barak and others Basin 3094 406596 3034 741



Hydrological Layers



Group Layer Name Feature Type Source Total No./Length/Area Data Year Mapping Scale
Developed & 
Managed by

Hydrological Boundaries

Water Resource Region Point Delineated from SRTM 6 2008 1:20,000 In-House

Basin WRIS Polygon
Delineated from SRTM 90m DEM 
version 4 (http://srtm.csi.cgiar.org)

27 2011

1:20,000 In-House

Sub Basin WRIS Polygon

SRTM 90m DEM version 4 
(http://srtm.csi.cgiar.org),  Carto 
DEM and Satellite data (NRSC) and 
Topo sheets (SOI)

101 2013

1:20,000 In-House

Watershed Polygon

SRTM 90m DEM version 4 
(http://srtm.csi.cgiar.org),  Carto 
DEM and Satellite data (NRSC) and 
Topo sheets (SOI)

4566 2013

1:10,000 In-House

Basin CWC Polygon CWC (Central Water Commission) 22 2011

1: 20,000 In-House

Sub-Basin CWC Polygon CWC (Central Water Commission) 99 2011
1: 20,000 In-House

Basin CGWB Polygon
Central Ground Water Board, CGWB 
(digitized from A4 size map)

34 2006

1: 20,000 In-House

Basin AISLUS Polygon All India Soil and Land Use Survey 35 1990
1: 20,000 In-House

Basin NCIWRDP Polygon NCIWRDP 24 1999 1: 20,000 In-House

Hydrological Layers



Group Layer Name Feature Type Source Total No./Length/Area Data Year Mapping Scale
Developed & 
Managed by

Hydrological Layers

Surface Water Bodies Polygon Digitized using IRS LISS IV + Cartosat 
merged Satellite data and Topo 

sheets (SOI) (2011-2013 imagery)

760529 Nos. 2020 1:5000 Inhouse

River line Polyline IRS LISS IV + Cartosat merged 
Satellite data (NRSC) and  Topo 

sheets (SOI)

4.6 Million Km, 
8506417 features

2012 1:10,000 Inhouse

Major Rivers Polyline CWC (Central Water Commission) / 
Inhouse

208 features, 36632Km 2008 1:1000000 CWC (Central 
Water Commission) 

/ Inhouse

River Polygon Polygon IRS LISS IV + Cartosat merged 
Satellite data (NRSC) and  Topo 

sheets (SOI)

45848 
features,530450.75 

SqKm

2013 1:10,000 Inhouse

River Name Polyline IRS LISS IV + Cartosat merged 
Satellite data (NRSC) and  Topo 

sheets (SOI)

25848 features 
(530450.75Km)

2013 1:10,000 Inhouse

Hydrological Layers



Water Resources Region

Water Resources Region  State Wise Area

Basin India-WRIS



BASIN INDIA-WRIS

Data Visualization in Arc Map



Non Spatial attributes stored in Arc Map Environment



Basin India-CWC



Sub-Basin River Name



Non Spatial attributes

River Name



Basin AISLUS
BASIN CGWB Basin NCIWRDP



Non Spatial attributes

Watershed Boundary



WatershedSub-Basin CWC

A
T
T
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U
T
R
E
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Group Layer Name Feature Type Source Total No./Length/Area Data Year Mapping Scale
Developed & 
Managed by

GW Exploration
(Aquifer 2D)

Aquifer Informations
(Principal & Major 
Aquifers)

Polygon Central Ground Water Board 
(CGWB)

Principal-14, Major- 42 2012 1:50000 CGWB

Aquifer Depth Raster Central Ground Water Board 
(CGWB)

6 states data (Punjab, 
Haryana, Madhya 

Pradesh, West Bengal, 
Kerala, Tamilnadu)

2013 Raster CGWB/ Inhouse

Aquifer Thickness Raster Central Ground Water Board 
(CGWB)

6 states data (Punjab, 
Haryana, Madhya 

Pradesh, West Bengal, 
Kerala, Tamilnadu)

2013 Raster CGWB/ Inhouse

Aquifer Material Polygon Central Ground Water Board 
(CGWB)

6 states data (Punjab, 
Haryana, Madhya 

Pradesh, West Bengal, 
Kerala, Tamilnadu)

2012 Raster CGWB/ Inhouse

GW Exploration
(Exploration details/Litholog)

Litholog well location Point Central Ground Water Board 
(CGWB)

8177 1996-2018 Plotted location 
point

CGWB

Groundwater Resources 
Estimation

State Boundary (GWR 
2011, 2013,2017)

Polygon Central Ground Water Board 
(CGWB)

36 2011, 2013, 2017 1:10K - 1:50K CGWB

District Boundary (GWR 
2011,2013, 2017)

Polygon Central Ground Water Board 
(CGWB)

642 (2011)
697 (2013)
701 (2017)

2013 1:10K - 1:50K CGWB

Block/Assessment Unit-
2011, 2013, 2017 
(Categorization of 
Blocks/Talukas/Mandals)

Polygon Central Ground Water Board 
(CGWB)

6552 (2011)
6471 (2013)
6861 (2017)

2011, 2013, 2017 1:10K - 1:50K CGWB

Groundwater Prospects
Grid (RGDWM Sheets 250K 
& 50K)

Polygon CWC/NRSC (Rajiv Gandhi National 
Drinking Water Mission (RGNDWM) 
project )

2328 Grid of 50K scale 
out of 5104 Grids

1999-2010 1: 50,000 SOI

Ground Water Resources Estimation Module



Group Layer Name Feature Type Source Total No./Length/Area Data Year Mapping Scale
Developed & 
Managed by

Ground Water Observation 
Sites

GW Stations (GW Level) Point CGWB and State Agency (11 state 
data)

151124 Agency Wise Year 
Varies

Plotted location 
point

Respective agency

Ground Water Quality SitesGW Stations (GW Quality)-
17 parameters

Point CGWB 27494 2000-2018 Plotted location 
point

Respective agency

Artificial Recharge 
Structure 

Artificial Recharge 
Structure 

Point Inhouse schema - - - -

Ground Water Resources Estimation Module



List of attributes of Layers of  Groundwater Resources Estimation 



SOD District Wise, 2011

State of Groundwater Development in Districts



Non Spatial attributes stored in Arc Map Environment



Categorization of Blocks/Talukas/Mandals, 2011



Non Spatial attributesState Boundary



Non Spatial attributesDistrict Boundary



Non Spatial attributesBlock Boundary



Attributes

Land Use Land Cover 



AttributesLand Use Land Cover 



AttributesLand Use Land Cover 



Attributes

Inland Navigation Waterways



Attributes

Inland Navigation Waterways



Inland Navigation Waterways – Layer wise Attributes



Dams



Barrages
Weirs

Anicuts



Power House



Lifts



Thank you! 


