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Salinity & Quality problems

Over exploitation

Varied 
geological 
formations

WHY DRINKING WATER SCARCITY IN INDIA ?

CGWB Report 2011



Source of Drinking water

• Ground water is the major source in the country

• >90% of rural and nearly 30% of urban population depend  on   
ground  water for drinking.

• The dependency on the ground water is expected to increase in   
future.

GWQ Monitoring Organization: State PHE & RWSS

Available Database: https://indiawater.gov.in/IMISReports/



Phase-III

Phase-I

Phase-II

Technical advancement in mapping

WGS 84 Datum, UTM Projection 

State wise seamless mosaic

Geo database

On screen interpretation

Independent QC mechanism

Polyconic projection 

Edge matching

General methodology/modifications

Digital data-Soft copy

Visual interpretation 

Internal QC + QC by NRSA
Polyconic projection 

Sheet wise mapping

General methodology 

Digital data-Soft copy

Visual interpretation 

QC by NRSA

Phase-IV

nrsc



Phase Coverage No. of 

Maps

Schedule / Status 

I. 6 states (AP -Part, 
MP,Rajasthan, Karnataka, 
Kerala, Chattisgarh)

1654 Completed

II 4 states (Gujarat, Orissa, 
HP, Jharkhand)

724 Completed

III

A 6 states(Maharashtra, AP-
Part, Assam, Punjab, J&K, 
Uttarakhand)

1290 Completed.  

B 4 states (UP-Part, WB-Part, 
Haryana, Arunachal 
Pradesh)

339 Completed

IV

13 States & 5 UTs 
(Remaining States & UTs 
including Islands)

891 Completed

TOATL (No. of Maps) 4898

GROUND WATR PROSPECTS MAPS 

NATIONAL RURAL DRINKING WATER PROGRAMME
(NRDWP)  

nrsc



Individual 
thematic maps

Lithology 
map

Hydrology 
map

Base 
map

Structural 
map

Geomorphology 
map



Geological sequence / Rock typeColumn- 1

Geomorphic unit / LandformColumn- 2

Depth to WT / No. of wells Column- 3

Recharge conditions Column- 4

Nature of aquifer materialColumn- 5

Type of wells suitable Column- 6

Depth range of wells (suggested)Column- 7

Yield range of wells (expected)Column- 8

Homogeneity & Success rateColumn- 9

Quality of water (P/NP)Column- 10

Irrigated area (exploitation status)Column- 11

Recharge structures & PriorityColumn- 12

Remarks ( problems / limitations)Column- 13

Map 

Color Scheme for representing Groundwater Prospects

200 – 400 LPM

DEEP
> 80 M

MODERATE
30 – 80 M

SHALLOW
< 30 M

Prospects limited to 
valley portions only 
(Hills & Plateaus)

10 – 20 LPM

20 – 30 LPM

30 – 50 LPM

50 – 100 LPM

100 – 200 LPM

400 – 800 LPM

> 800 LPM

DEPTH    RANGE OF WELLSYIELD 
RANGE OF 

WELLS
COLOUR

Run off zones / Barriers 
(Linear ridges / Dykes ridges / Inselbergs)

Contents of 

Ground water Prospects Map



Methodology

Lithology 

Geomorphology

Structure

Hydrology Base detailsAquifer layer



Groundwater prospects map on 1:50,000 scale
(India Scenario)





IMIS Data Source

Habitation wise GWQ information

State>District>Block> Panchayet> Village> Habitation ; Source; tasting Date; GWQ elements



Element Range Filter

pH 5.5> pH>10

TH TH>2000

TDS TDS>12000

Alk Alk>2000

F F>10

Cl Cl>6000

NO3 NO3>500

SO4 SO4>2000

Fe Fe>20

Ca Ca>1000

Mg Mg>500

As As>0.5

Range Filters for Anomalous GWQ 
Obsn. Removal

Concentration Limits (in mg/l) of elements
for classification of Ground Water Quality 

(BIS 2015)

Element Potable Non 
PotableDesirable Permissible

pH 6.5-8.5 - 6.5>pH>8.5

TH <250 250-600 TH>600

TDS <500 500-2000 TH>2000

Alk <200 200-600 Alk>600

F <1.0 1.0-1.5 F>1.5

Cl <250 250-1000 Cl>1000

NO3 <45 - NO3>45

SO4 <200 200-400 SO4>400

Fe <1.0 - Fe>1.0

Ca <75 75-200 Ca>200

Mg <30 30-100 Mg>100

As <0.01 - >0.01



Mapping
Legend



Completed
Prepared by TWAD
Not Taken up



Bhuwan-Bhujal
( Ground Water Information System)

http://bhuvan.nrsc.gov.in/bhuvan_links.php#



Seamless Ground Water Prospect Maps of Karnataka State

Dist/ Taluk level 
Segregation



Seamless Lineament Maps of Karnataka State



Seamless GWP Map  OF Gulbarga Dist, Karnataka



Lineaments Map  of Gulbarga Dist, Karnataka



Seamless GWP Map  OF ALAND taluk (Gulbarga Dist, Karnataka)



Lineaments Map  of ALAND taluk (Gulbarga Dist, Karnataka)



• Based on our experience of 1:50K 
mapping, it was felt that we need to 
address each hydrogeological province of 
the county for ground water source 
finding and sustainability.

• Pilot study for ground water assessment 
in nine (9) major provinces are initiated 
on 1:10K scale.

• Village level ground water source finding 
and sustainability is the key issue for 
making the country safe and sustainable  
for ground water.

Source: MNCFC



Nagpur

Narkhed

Basaltic Pilot study region
Swargaon micro-watershed (69 sq. km.) in Deccan Basaltic province 
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INPUT LAYERS

Lineaments/fractures Drainages Basalt flows
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Geomorphology

Buried pediment moderate

Buried pediment shallow

Escarpment Slope

Mesa

Piedmont Slope Lower

Piedmont Slope Middle

Piedmont Slope Upper

Plateau weathered moderate lower

Plateau weathered moderate upper

Plateau weathered shallow

VFS

Valley

Ground water irrigated areas



Systematic well data collection in each grid of 1KmX1Km for 10K mapping



N

Design of symbology file for 10K mapping



1:50.000 Scale

N

1:10.000 Scale

N
10K (Sq Km) 50K (Sq Km)

1.70 2.45

1.80 0.00

1.50 0.00

2.10 0.00

29.10 31.75

0.15 0.00

0.00 23.10

27.00 0.00

0.00 5.80

1.73 1.10

0.00 3.20

2.72 0.00

0.00 1.6

1.20 0.00
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Site Suitability for Check Dams (CD) using 

Remote Sensing & Geo-Spatial Techniques



1

2

3

Field Observation

GWP map on 1:50,000 scale prepared under NRDWP for Ministry of Jal Shakti (MJS)

1

2

3



Methodology

Self Organising Map (SOM) is a powerful  method to explore the inter-relationships of the high 
dimensional multivariate  datasets and classify the obtained pattern into a low dimensional 
output layers

GWP datasets
• DrainL

• Lineament
• Lith-Geom
• WRDPL ( recharge Str.s)

DrainL buffer ( 50 m)

Check-dam database 
: IWMP,MGNAREGA

Clip

SOM

Site Suitability Maps for Check dam*
Good  
Moderate
Poor

Not Suitable

Validation

Classified DEM Slope
0-2 Degree
2-5 Degree
>5 Degree

Village 
boundary

* Output scale is on 

1:50,000 scale



Result & Observations

Neuron Rules

• 1st order drainage buffer :- Poor

• intersection between 1st order drainage, shape: circle:Area:0.007848 sq.km:-

Moderate

• Slope condition:- 0-2(Good);2-5 (moderate);>5 (Poor)

• Lith-geom (symcode 8-19):-Good; (symcode 20-25): Poor

• Weathering condition( based on lithgeom depth):-

• 2nd -3rd order Drainage:- Good

• Lineament intersection with drainage buffer: Good
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Contour bunding with 5 m interval

N
N



Farm pond without clay lining with semi leaky nature

NN

N

B

B

A
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map

Legend

Check Dam

Recharge Pit

Desilting of Tank Percolation Tank

Sustainability of ground water through recharging



Impact of Recharge structures on ground water sustainability

• 101 recharge structures ( Masonary
stop dam-23, percolation tank-12, 
Boulder check dam-25, Nala bund-13 
and desilting of pond-28) were 
constructed in this sub-watershed 
based on the knowledge gained from 
RGNDWM ground water prospects 
maps.

• It was observed that the water table 
has risen to a maximum of 20m at 
places with average rise of 15m in the 
area.
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Batang

Bendri

Batagaon

Achanakpur

Badi Aunari

Aundi

Gajra sub-watershed, 
Patan Block, Durg 
Dist., Chhattisgarh.

JAL SHAKTI 
ABHIYAN



Sri Channabasaveshwar

aGurukul campus, 

Karadiyal, Bidar



ERT Locations

1

5
3

2

1 2

3 4

Electrical 
Resistivity 
Tomography 
(ERT) study 
of Bidar 
area, 
Karnataka



Sri Channabasaveshwar

Gurukul campus, Karadiyal, 

Bidar

• An initiative towards water 

resources sustainability 

planning under 

ISRO/ANTRIX CSR 

initiatives.

2016

2021

Success story

(Village level 1:10K mapping)





Earthen Dam - Before

Earthen Dam - after

Continuous stretch of summer paddy 
– impact of the recharge structure



ODISHA
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Village level ground water data 
analysis for Jayachandrapura GP, 
Tumakur, Karnataka



Decadal Monthly  Rainfall  Observation of Chickanayaknahalli







Principle of salt water 
interface zone detection 
from GPR observation

Pre Monsoon GPR observation of ASLV area using 200 MHz antenna

Post Monsoon GPR observation of ASLV Area using 25 MHz antenna

Water table

Fresh water column (12.5m)

Saline water (14.2m)

ASLV Area

200 MHz GPR Antenna 25 MHz GPR Antenna

Inset: LISS IV NCC image 

of SHAR Island, 

Shirharikota

Water Table 

Fluctuation 

Map of SHAR 

Island (2017)

Salt Water Intrusion study



Synoptic view of sea inlets of Pulicat Lake & SHAR Island

• Pulicat Lake has three sea inlets, namely
Kondurupalem, Rayadoruvu (SHAR Inlet) along
the northern and Pazhaverkadu

(Pulicat inlet) along the southern part of
Sriharikota Island respectively.

• Present study showcases probable impact on
fresh groundwater aquifer of SHAR Island due to
opening of Rayadoruvu/SHAR inlet.

GPR Traverse

Well locations

Kuppam/Tettupeta



Conceptual Groundwater scenario  of SHAR Island
Present Status

Depth

(BGL in m)

Zone 1 

(central 

part)

Zone 2

(near sea 

Part)

Zone 3

(near 

Pulicat

lake)

Fresh water 

level/table

3 0.6-2 0.6-3

Fresh- Salt

water 

interface

8 3-5 2-5

Zone 3

Zone 1

Zone 2

Probable status of  freshwater aquifer after 

Rayadoruvu (SHAR inlet) opening 

X

• Rayadoruvu/SHAR inlet remains naturally closed blittoral deposition from sea 

and no riverine discharge, hence salt water intrusion in zone 2, is minimal.

• Saline water intrusion prevails due to high extraction of freshwater in zone 3.

• Freshwater aquifers in zone 1 is unaffected by saline water intrusion due to its 

lithological and geomorphological control.

X Y

Present status of freshwater aquifer

Y

• Opening of Rayadoruvu/SHAR inlet, fresh –salt water interface in zone 2 may 
move upward & reduce the freshwater column thickness.

• Large cone of depression, and high drawdown of freshwater in zone 3, may result in 
saline water ingression from Pulicat Lake.

• High clay content in lacustrine deposits of zone 3, will restrict further  saline water 
intrusion to freshwater aquifer of zone 1. Freshwater aquifer in zone 1 remains   
unaffected from saline water intrusion



Assessment of Coastal Aquifer Vulnerability in parts of Narshapur mandal, W. Godavari district, A.P



ALOS PALSAR 2009-10 
DInSAR observation over 

Delhi region showing  
Subsidence  fringes due to 

GW overdraft

Groundwater overdraft induced land subsidence detection for parts of Delhi from MTInSAR

EO Data used: 

• Sentinel 1 (SIR-C) –C band  IWS data

(2015-18)

• ALOS-1 –L band FBS data (2009-10)

Fig.1c: S1-A derived  Temporal (2014-16) LOS 

deformation for Delhi region

Fig.1d: Spatial & Temporal baseline of S1-A IWS 

data for 2015-18 period used for PS-InSAR 

processing

Fig.1b: Temporal coherence map of Delhi 

region derived from S-1 A IWS data
Fig.1a: Pre monsoon water level fluctuation (2013-16) 

from CGWB well observations for Delhi region)



PS  based displacement for parts of Delhi region (2015-2018)



Total manpower trained till  20121

Recharge structures planned and constructed till 2021

No. of wells drilled  up to 2021 and success rate 

CAPACITY BUILDING & FEEDBACK 

TRAINING IN CHHATTISGARH

❖ Demand side intervention:- Data, Skill and knowledge transfer




