Sustainable Groundwater Development Planning at

Village level

(1:10K scale hydro-geological mapping for the country using Remote Sensing,
Geospatial data analytics & Ground Based Observations)

AN EFFORT TOWARDS
A SAFE AND SUSTAINABLE FUTURE

National Remote Sensing Centre (NRSC), ISRO
Dept. of Space, Hyderabad
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WHY DRINKING WATER SCARCITY IN INDIA ?

Varied
geological
formations

CGWB Report 2011

DYNAMIC GROUND WATER RESOURCES OF INDIA

(As on 31st March 2011)

Annual Replenishable Ground Water
Resources

Net Annual Ground Water Availability
Annual Ground Water Draft for Irrigation,
Domestic & Industrial uses

Stage of Ground Water Development
Categorization of Blocks /
Mandals/Firkka Talukas

Total Assessed unifs

Safe

Semi-Critical

Critical

Over-Exploited

Saline

433 bcm

398 bcm
245 bcm

62%

6607
4530
697
217
1071
92



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/
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Technical advancement in mappmg

Phase-|

WGS 84 Dat UTM Projection
State wise seamle

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




NATIONAL RURAL DRINKING WATER PROGRAMME
(NRDWP)

GROUND WATR PROSPECTS MAPS

LITHOLOGY MAP

GEOMORPHOLOGY MAP
HYDROLOGY MAP
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GROUND WATER PROSPECTS MAP

Phase

Coverage

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

4 states (Gujarat, Orissa,
HP, Jharkhand)

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

No. of
Maps

339

Schedule / Status

Completed

Completed

Completed

v

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

891

Completed

TOATL (No. of Maps)

4898
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YIELD
RANGE OF
WELLS

>800LPM

400- 800 LPM

200-400 LPM

100-200 LPM

50-100 LPM

30-50LPM

20-30LPM

10-20LPM

Prospects limited to
valley portions only
(Hills & Plateaus)

Run off zones / Barriers

[f\

SHALLOW
<30M

T b
[

DEPTH RANGE OF WELLS

MODERATE
30-80M

AN\

NN

AN

AN\

AN

NN

AN

NN

(Linear ridges / Dykes ridges / Inselbergs) I

ng Groundwater Prospects

DEEP
>80 M

Column- 1 Geological sequence / Rock type

Column- 2 Geomorphic unit / Landform

Column- 3 Depth to WT / No. of wells
Column- 4 Recharge conditions

Column- 9

Column- 10

Column- 11

Column- 12

Recharge structures & Priority



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

GROUND WATER PROSPECTS INFORMATION

DEPTH RANGE OF WELLS
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Citizen |
Griev:

State

ANDAMAN & NICOBAR
ANDHRA PRADESH
ARUNACHAL PRADESH
ASSAM

BIHAR
CHHATTISGARH
GOA

GUJARAT

HARYANA
HIMACHAL PRADESH
JAMMU & KASHMIR
JHARKHAND
KARNATAKA

KERALA

MADHYA PRADESH
MAHARASHTRA
MANIPUR
MEGHALAYA
MIZORAM
NAGALAND

ODISHA
PUDUCHERRY
PUNJAB

RAJASTHAN

¢ 0O 0 0000 OO QO CQCQOCQCQOQCQOCQCQOCOCOCCOCOCQCOQCQQOCQOCOCQCO

SIKKIM

ﬁ MINISTRY OF DRINKING WM#SAHITA‘IHON
,:!_,'; National Rural Drinking Water IProgramme

[B] BasiW"‘ [A] Alel’?STq

@ Format B1- Basic Habitation Information

@ Format B2- List of LWE Districts

@ Format B3- List of DDP Blocks

@ Format B4- List of Minority Districts/Blocks

@ Format B5- List of SC/ST Concentrated Habitations

[D] Financial Progrer s

© Format D1 - Alloc, Rel & Exp (State vise)

© Format D1 A - Rel & Exp (State wvise) - NCEF
@ Format D2 - Alloc, Rel & Exp (District vise)
@ Format D5 - List of Sanction Orders

@ Format D8 A - Component wise Expenditure (State
Wise)

More ...

© Format A16- Duplicate Data in Habitation Directory

@ Format A12- Completed Schemes in ProjectShelf vith No
Expenditure & no subsequent data

© Format A18- Scheme where Expenditure reported with
No Physical Progress

@ Format Al1- Completed Schemes in ProjectShelf vith No
Expenditure

© Format A13- Differences in IMIS & Census 2011 Village
list
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Select Language v l

My Data Entry

© Format F22 - Difference between IMIS and SEM
Habitations Directory (New)

@ Format F19 - Entry Status of reason for delay of
schemes (New)

@ Format F18 - Estimated Cost of covering Ar/Fl
Habitations (New)

@ Format F17 - Entry Status of Phy Progress / SLSSC
date / Work Order date of Ongoing Schemes (New)

@ Format F16-No of Implementing Agencies

F] Data Entry Stafuwi -

[C] Physical Progress Reports

@ Format C14 - Progressive Coverage Status (MPR)

© Format C14 A- Progressive Coverage Status (MPR
Unapproved Data)

© Format C29 - Progressive Expenditure Status
© Format C16 - Financial And Physical Progress
@ Format 1 - Target Habitations & Achievement

More ...

National Water
Quality
Sub-Mission

[E] Water QM & Survaillaneammmme

© Format E1 - Contamination wise Report

@ Format E2 - Water Sample testing(Labwise)

© Format E4 - FinancialYear wise Sample Testing Details
© Format E3 - Water Sample testing{Habitation vise)

© Format ES - GramPanchayatWise Tested Sources

NWQSM
Dashboard

More .. [G] Annual Action Plan

[H] Miscallancou NEP

@ Format H1- SAGY Panchayats Details

@ Format H2 (A) - Status of Rural Habitations (SAGY
Panchayats)

@ Format H2 (B) - Status of Rural Habitations (SAGY
Panchayats)

© Format H3- Month Wise Scheme Expenditure
Statement in SAGY Habs

© Format H4 (A) - RWS Coveraqe of Habitation in ODF

© FORMAT - 1 Coverage

@ FORMAT - 1 A Coverage

© FORMAT - 2 Support

© FORMAT - 3 WQMS

© FORMAT - 4 Physical Progress Entry

More ...

RWX/SSP - LIS
( NNP )

Geééfaﬁhic{l:nf'orm;tion
System
¢ ™ ™




IMIS Data Source

u are here : Home = Data Entry Status > FormatF10- Entry Status Laboratory Testing Select Languag -

State All State « District All District w Block All Block . Panchayat Al Panchayat |. Village Al Vilage
Format F10- Entry Status Laboratory Testing
SN Stat Schemes | Delivery points and Upto 31/3/2018 During 2018-2019
0. € Other Sources as on (17/07/2018)* Samples Tested Source Tested Samples Tested Source Tested Samples Tested
1 Andaman & MNicobar 1,151 45 45 o o 45
2 Andhra Pradesh 516,019 23,21,539 515,588 18,741 18,681 23,40,280
3 Arunachal Pradesh 37,704 1,27 647 25,264 751 540 1,268,388
4 Assam 580,076 773,125 350,280 178 135 7,73,303
5 Bihar 427 536 8,22, 760 326,355 6,650 5,465 829,410
[ Chhattizgarh 3,02,084 422528 202226 3522 3,328 4,26 050
7 Goa 295 12 12 0 0 12
3 Gujarat 774473 12,561,884 5,656,910 7,714 5,501 12,698,553
9 Haryana 67,410 5,69 414 58,086 22153 12,780 591567
10 Himachal Pradesh 1,56,091 353722 80,535 14,2684 8,575 367,986
1 Jammu & Kashmir 52,822 5,85,831 40,282 3885 1,571 5,858,726
12 Jharkhand 513,469 3,53,627 245,935 13,459 13,307 367126
13 Karnataka 871,525 8,67 342 421,046 0 0 8,67 342
14 Kerala 971,144 6,06,171 5525968 0 0 6,06,171
15 Madhya Pradesh 7,34,923 26,84 228 5,92 811 56,702 52,973 27,40,930
16 Maharashtra 5,08,383 27,37 825 448 584 71 482 56,538 28,08 107
17 Manipur 15,364 16,516 6,947 129 114 16,645
18 Meghalaya 46,497 30,933 13,877 0 0 30,933
18 Mizoram 11,483 38,124 9,713 0 0 38,124
20 Magaland 31,195 12,542 9,258 0 0 12,542
21 Odisha 9,79,375 14,93,644 6,93,416 57,872 57,604 15,51,516
22 Puducherry TGO 4 4 0 0 4
23 Punjab 44 782 461,791 38,962 5,208 3,918 467,999
24 Rajasthan 12,38,752 11,06,203 811,834 7,442 7,363 11,13 645
25 Sikkim 13,042 4419 3,200 0 0 4419
26 Tamil Nadu 6,08,549 17,089,204 438,004 1,544 1,532 17,10,748
27 Telangana 4,01 565 9,63,596 185,980 0 0 9,63,596
28 Tripura 81,281 1,20,354 43,662 537 513 1,20,891
25 Uttar Pradesh 26,03,029 6,68,398 6,10,008 0 0 6,68,398
30 Uttarakhand 1,03,273 50,943 26517 B4 B4 51,007
3 VWest Bengal 14,73 458 29,47 985 11,80,140 97,125 51,204 30,45,090
Total 1,42,79136 24112140 85,290,713 3,90472 3,02,388 24502612

* Number includes all Rural Water Supply Sources,Delivery Points, Stand post,Public/Private water bodies.

Habitation wise GWQ information

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

Total

Viz = ©

V

Source Tested
49
515,893
25,323
360,342
3,27 579
202,896
12
5,69,503
59,413
81,818
40,324
2,50,807
421,045
5,62 968
5,596,204
4,50 484
6,962
13,877
9,713
9,258
5,99,512
4
39,150
815,741
3,200
4,38 564
1,845,950
43,809
6,10,008
26,650
12,02,753
85,79,750



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

Range Filters for Anomalous GWQ
Obsn. Removal

(BIS 2015)
Element Potable Non
Desirable | Permissible Potable Element Range Filter
pH 6.5-8.5 - 6.5>pH>8.5 pH 5.5>pH>10
TH <250 250-600 TH>600 TH TH>2000
TDS <500 500-2000 TH>2000 TDS TDS>12000
Alk <200 200-600 Alk>600 Alk Alk>2000
F <1.0 1.0-1.5 F>1.5 F F>10
Cl <250 250-1000 CI>1000 Cl CI>6000
NO, <45 - NO;>45 NO, NO,>500
SO, <200 200-400 SO,>400 SO, S0,>2000
Fe <1.0 - Fe>1.0 Fe Fe>20
Ca <75 75-200 Ca>200 Ca Ca>1000
Mg <30 30-100 Mg>100 Mg Mg>500
As <0.01 - >0.01 As As>0.5




Mapping
Legend

| Symbol |

Polygon features Codes Symbaol

Potable water with desirable limits (Pre-monsoon) 01 [ ]
Potable water with permissible limits (Pre-monsoon) 02 |:|
Non-potable water (Pre-monsoon) 03 |:|
Potable water with desirable limits (Post-monsoon) 04 +
Potable water with permissible limits (Post-monsoon) 05 .
Non-potable water (Post-monsoon) 06 -
Potable water with desirable limits (Pre-monsoon) +

o7
Potable water with desirable limits (Post-monsoon)
Potable water with desirable limits (Pre-monsoon) +

08
Potable water with permissible limits (Post-monsoon)
Potable water with desirable limits (Pre-monsoon) +

09
MNor-potable water (Post-monsoon) IEI
Potable water with permissible limits (Pre-monsoon) +

10
Potable water with desirable limits (Post-monsoon)
Potable water with permissible limits (Pre-monsoon) +

11
Potable water with permissible limits (Post-monsoon)
Potable water with permissible limits (Pre-monsoon) +

12
MNor-Patable water (Posl-monsoon) IEI
MNor-potable water (Pre-monsoon) +

13
Potable water with desirable limits (Post-monsoon)
MNor-potable water (Pre-monsoon) +

14
Potable water with permissible limits (Post-monsoon)
Mor-potable water (Pre-monsoon) +

15
MNor-potable water (Post-monsoon) EI
Mo-Data - Legacy data nat available 16 [ ]
Mo-Data — Hills and steep slope areas where there 17

are no habitations




Pre Monsoon GWQ Obsn. Point Distribution

* Pre Monsoon GWQ Obsn.: 3,65,000
*Non Potable GWQ Obsn.: 1,10,000 (30%)

Post Monsoon GWQ Obsn. Point Distribution

5

\
» Post Monsoon GWQ Point Obsn.: 3,50,000
*Non Potable GWQ Obsn. : 99,000 (28%)

Groundwater Quality Scenario for Fluoride (F) Contamination In India

Post Monsoon: 23,262 Habitation

Summary :

* Habitation wise Ground water Quality (GWQ)
point database prepared for 34 state & UTs.

* Seamless State Mosaic GWQ database prepared
for 34 state & UTs.

Major Pre-GWQ Contaminants

* Arsenic: 13,469 (in U.P, Punjab, Haryana, W.B.
Tripura etc.)

* Fluoride: 32,601 (in U.P, Punjab, Rajasthan,
M.P, AP, W.B etc.)

* Nitrate: : 44,259 (in U.P Punjab, Haryana,
Maharashtra, M.P A.P, Kerala,
Karnataka etc.)

* Iron: 36,207 (in Rajasthan, Maharashtra, M.P,
Jharkhand, Odhisa,lharkhand, Tripura etc.)

State Mosaic GWQ Mapping Status (March,2019)

|

« Il Completed
Prepared by TWAD
I Not Taken up (Y

Pre Monsoon: 28,354 Habitation

Groundwater Quality Scenario for Iron (Fe) Contamination In India

e

.'u‘
A}

Post Monsoon: 24,610 Habitation

Pre Monsoon: 26.557 Habitation

Groundwater Quality Scenario for Arsenic (As) Contamination In India

Pre Monsoon: 6488 Habitation Post Monsoon: 3931 Habitation




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

Mo &5
nrsc ﬁ
Indian Geo-Platform of ISRO

Bhuvan

Discussion-Forum

Ministry of Drinking Water and Sanitation
Bhuvan - Bhujal (Ground Water Prospects Information System)

Mational Remote Sensing Centre (NRSC), ISRO has prepared nationwide ground water prospects maps, sponsored by Department of Drinking Water
and Sanitation (erstwhile RGNDWM), Ministry of Drinking water Sanitation (MDWS), Government of India (GOI). The above maps are generated under
Accelerated Rural Water Supply Programme (ARWSP) which was the major developmental activity of GOl in water sector to provide drinking water to all
the habitations in a time-bound-period. However, scientific database on ground water, which facilitates identification of prospective ground water zones for
systematic selection of appropriate sites for drilling, is not available in many states to tackle the drinking water problem on war footing by the concerned
state officials involved in rural water supply. Hence entire India ground water database was created (spread over 4898 maps) covering all the habitation in
a phased manner (Phase-| to IV) on priority basis. The possible ground water sources were delineated for drinking within the radius of 1.5 km covering
for all habitations using Indian Remote Sensing (IRS) series of satellite data (1C, 1D & Resourcesat) on 1:50 000 scale. Presently the GOl has renamed
this programme as Mational Rural Drinking Water Programme (NRDWP).

About Bhuvan-Bhujal

Ground water being a hidden resource is difficult to dig out without proper understanding. Hence NRSC/SRO has brought out nationwide scientific
database on prospective ground water information from the state-of-the-art ground water prospects maps generated for the past one and half decade
through Bhuvan-Bhujal portal. This information can be utilized by the govt/private agencies for development of ground water. It provides the required
information on geclogical parameters connected to ground water exploration and the probable ground water prospects. It narrow down the area of
investigation for prolific selection of 1) sites for drilling and 2) for planning recharge structures, ultimately to address the drinking water problem more
effective manner.

i. Geological parameters : = Lithology (rock type). - Geomorphology (landform). = Geological structures (fractures/faults)

ii. Ground water prospects ( For Authorized users only) : = Probable Depth and yield range of wells.

Features of Bhuvan-Bhujal

a) Spatially user can visualizes the Ground Water Prospects information in terms of depth (shallow, moderate and deep) shown with three colour
hatching pattemns (horizontal, inclined and vertical) and yield shown in seven colours (Violet. Indigo. Blue, Green, Yellow. Orange and Red).

b) Legend for understanding the ground water prospects information

c) Portal contains seamless state-wise mosaics of groundwater prospect maps. Presently it is populated with ground water prospects information for 24
states viz. Andaman & Micobar, Arunachal Pradesh, Assam, Bihar, Chattisgarh, Delhi, Goa, Haryana, Jammu & Kashmir, Jharkhand, Karnataka,
Kerala, Maharashtra, Manipur, Meghalaya, Mizpram, Nagaland. Puducherry. Punjab, Sikkim, Tripura. Uttarakhand, Uttar Pradesh and VWest Bengal

d) Remaining 12 states maps information will be available very soon

Visit the site I

Bhuwan-Bhuijal
( Ground Water Information System)

Contact us | Terms
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Indian Geo-Platform of ISRO

B R

Ministry of Drinking Water and Sanitation

Bhuvan - Bhujal (Ground Water Prospects Information System)

Select State  KARNATAKA

Ground Water Prospects
Structures

For authorised users yield and depth
information will be provided.

Manual | Disclaimer | Tools | Store | Collaborators | Home

GANIAM /

: Satellite = Hybrid | Terrain | More
Ground Water Prospects Information SBURBA —ry

Select District: Gulbarga

Select Taluk:  Aland

ser Added Layers

Local GIS (Shp, K ‘ (WMS) Overlays
can be viewed.

Dist/ Taluk leve

Segregation
~—

Y = f
[y [Granites Gneiss - Gneiss Granitoid Complex- S #o: & »
[Charnokite-Khonalite-Complex-Migmatite e ? t {
Type 40 PUNE - - o
[complex-832 5 L / 3 - VIZIANAGARAM,
|Landform |Pediplain Moderatiey Weathered(PPM) % -5 X . 4 N \ ) /
< b [N ) 209 >
- ' MEDAK TELANGANA VISHAKHAPATNAM
L saTARA < - T
. RATMAGIRI

—
CUDDAPAHT  NELLORE
)y ”

VELLORE ™,
¥ v 5 KANCHIPURAM

TAMIL NADU
VILLURURAM
KOZHIKOQE _ NILGIRI- ; CUDDfLORE

- KAVARATTL : NP2,

KARURS o™’/ 'NAGAPPATTINAM

~TAMIL NADU

PUDUKKOTTA

KiLovsiERs

DINDIGUL
Bhuiran

75.51, 15.21 5
RALA 1en MADURAI  __

Contact us | Terms

Seamless Ground Water Prospect Maps of Karnataka State



b y)'@ Ministry of Drinking Water and Sanitation

NISC
Indian Geo-Platform of ISRO Bhuvan - Bhujal (Ground Water Prospects Information System)

Welcome User Login

A
Select State  KARNATAKA v <v»

[T Ground Water Prospects
Structures

For authorised users yield and depth
information will be provided.

Select District: Select District v I

User Added Layers

ANANTAPUR

0
Q KER e
= WAY SRR
KILOMETERS a 5 KOZHIKODE _ NILGIRI.

Discussion Forum

Seamless Lineament Maps of Karnataka State



Seamless GWP Map OF Gulbarga Dist, Karnataka
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Indian Geo-Platform of ISRO

Ministry of Drinking Water and Sanitation
Bhuvan - Bhujal (Ground Water Prospects Information System)

Welcome User Login

Bhuvan - Bhujal

Select State
KARNATAKA

v

[¥]Ground water Prospects @

[T structures

For authorised users yield and depth
information will be provided.

Select District: Gulbarga

Select Taluk:

User Added Layers

Select Taluk
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Indian Geo-Platform of ISRO

Welcome User Login Search

Select State  KARNATAKA e

Ground Water Prospects
Structures

For authorised users yield and depth
information will be provided.

Select District: Gulbarga Y,

Select Taluk:  Select Taluk -

| User Added Layers I

Ministry of Drinking Water and Sanitation

Bhuvan - Bhujal (Ground Water Prospects Information System)

Manual | Disclaim
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Seamless GWP Map OF ALAND taluk (Gulbarga Dist, Karnataka)
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Indb;gn Geo-Platform of ISRO Bhuvan - Bhujal (Ground Water Prospects Information System)

Welcome User Login
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For authorised users yield and depth
information will be provided.

Ground Water Prospects Information
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For authorised users yield and depth
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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.

District Level Agricultural Drought Occurence Frequency (2000 - 2015)
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(As declared by State Government)
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Basaltic Pilot study region
Swargaon micro-watershed (69 sg. km.) in Deccan Basaltic province
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INPUT LAYERS

Lineaments/fractures Drainages Basalt flows



- Buried pediment moderate
|| Buried pediment shallow

I Escarpment Slope
[ | Mesa

| | Piedmont Slope Lower

E Piedmont Slope Middle

| Piedmont Slope Upper

E Plateau weathered moderate lower
|:] Plateau weathered moderate upper
|| Plateau weathered shallow

[ RNES

|—| Valley

Geomorphology

Ground water irrigated areas



Systematic well data collection in each grid of 1IKmX1Km for 10K mapping
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GROUND WATER PROSPECTS INFORMATION

YIELD YIELD COLOUR DEPTH RANGE OF WELLS
RANGE RANGE CODE
OF WELLS OF WELLS <30 METERS 30 -100 METERS 100- 200 METERS | 200-300 METERS | > 300 METERS
IN INCHES LPM
N\ 3
> 6.0 800 \
> VIOLET &
4.6 - 6.0 400 - 800 INDIGO k\\
N
35-46 | 200-400
25-35 | 100-200 GREEN N \
20-25 50 - 100
1.6-2.0 30 - 50
TELTRIERES
1316 | 2030 | srown w
1.0-1.3 10 - 20
Prospects
limited to valley W
portions only \
(Hills, Plateaus ] &
etc.) RED
Run-off zone/
Barrier for (Inselberg / Ridge / Dyke etc.)
G.W. movementl

Design of symbology file for 10K mapping




1:10.000 Scale 1:50.000 Scale

’I | 10K (Sg Km) | 50K (Sg 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
DN
0.00 5.80
1.73 1.10
3 g . 0.00 3.20
ll!”“"’ M 2.72 0.00
__________ — 0.00 1.6
-------- 1.20 0.00
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HYDROLOGICAL INFORMATION

DESCRIPTION SYMBOL
CANAL / TANK IRRIGATED AREA
GROUND WATER IRRIGATED AREA
RIVER / STREAM = /
WATER BODY/ SPRING / -
CANAL
RAIN GUAGE STATION !
( With average annual rainfall in mm )

RECHARGE STRUCTURES SUGGESTED

PERCOLATION TANK e CHECK DAM —
NALA BUND — RECHARGE WELL
DESILTING OF TANK O RECHARGE PIT *
suBsSURFACE DYKE I RECHARGE SHAFT A\
CONTQUR BUNDING — STORAGE TANK $
WELLS OBSERVED DURING FIELD VISIT
YIELD RANGE |BORE / YIELD RANGE DUG WELL/
IN LPM TUBE WELL IN m7 day RING WELL
> 800 LPM + > 400 nt/ day L
_ 1
400-800 LPM| - 200 - 400 m’/ day ®
200 - 400 LPM _: . 100 -200 m*/day
100-200LPM | & 50 - 100 m*/day
|
50-100 LPM e 25 _50 m3;day
30 - 50 LPM - - 15-25 m? /day
20-30 LPM # 10-15 m® /day o]
10-20 LPM -~ 5-10 m*/day
<10 LPM 9- <5 m’/ day o

Colour inside well symbol indicates yield range. The figures on the top right
hand side of well indicate the depth to water level and depth of well in meters

iy

®  DUG- CUM- BORE WELL ® HAND PUMP WELL

4 ARTESIAN WELL _@\_ OBSERVATION WELL OF
3 G.W DEPT. / C.G.W.B.




Goal

Criteria

Input layer Output layer

Neurons

Featured map

Input vectors

Weights

Site Suitability for Check Dams (CD) using
Remote Sensing & Geo-Spatial Techniques

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



Methodology

GWP datasets
* DrainlL > DrainL buffer ( 50 m)

Classified DEM Slope

* Lineament
- Lith-Geom @ 0-2 Degree
* WRDPL ( recharge Str.s) 2-5 Degree

>5 Degree
Check-dam database
: IWMP,MGNAREGA
Site Suitability Maps for Check dam*
* Output scale is on B Good Village
1:50,000 scale Moderate ¥ boundary
B Poor
B Not Suitable

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



Neuron Rules

« 1storder drainage buffer :- Poor

* intersection between 13t 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 grder Drainage:- Good

« Lineament intersection with drainage buffer: Good

Result & Observations
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Farm pond without clay lining with semi leaky nature
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Sustainability of ground water through rechargmg

RECHARGE
STRUCTURES
SUITABLE &
PRIORITY
PT - PERCOLATION TANK
CD - CHECK DAM
NB - NALA BUND
IW - INVERT WELL

D -DESILTING OF TANK
R-RECHARGE PIT




Water Table below ground level (m)

Impact of Recharge structures on ground water sustainability JAL SHAKTI

Year

2002 2003 2004 2005 2006 2007 2008 2009

2010

—&— Amlidih
——Batang
—A— Bendri
—)é&—Batagaon
=3 Achanakpur
—~@—Badi Aunari
—4— Aundi

ABHIYAN

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

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.



GROUNDWATER ASSESSMENT IN SCGE,KARADYAL (KARNATAKA) Sri QJ’] annabasaveshwar
u Ru | campus,
adiyal, Bidar

77°1515"E T7°15'30"E T7°15'45"E T7°16'0"E

18°1"30"N-

18°1'15™

18°1'0"N
77°15"5"E T7°15'30"E T7°1545"E T7°16'0"E T7°165"E
Legend

CONTOUR (DERIVED FROM CARTO DEM) -
E DRAINAGE FAILED BOREWELL PLU-21; UNDISSECTED DECCAN PLATEAU (LATERITE) V////] PRIORITY 1
LINEAMENT WORKING BOREWELL i 7 PRIORITY 2
RATLROAD SHEWEN OEScer PLS.33: SLIGHTLY DISSECTED DECCAN PLATEAU (VESL. BASALT) [ Z4
ROAD DUGWELL OF OTHERS PLW-35: WEATHERED DECCAN PLATEAU ( MASSIVE BASALT) [ ] prioriTy3
SCGE'S AREA [ | BUILDING
RQUNDWATER PROSPECT MAP

Remote sensing and ‘divining’ in
a desperate quest for water

Kuevu s bos v

s In the guest for
proundwater this summer,




77°15'0"E 77°18'0"E
0051 2 .
Kilometers A Maharashtry
Telangana
=
° &
» I Karnataka
-]
s ERT Locations
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e
34
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Depth Iteration 6 Abs. error = 1.86 %
8.8

Electrical
Resistivity

Tomography
(ERT) study

of Bidar
area,
Karnataka
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L
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19.9
3.6
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73.8
86.2

99.8
Inverse Hodel Resistivity Section

HEEENC

10.9 16.9 28.6 48.3 81.6

138

Resistivity in ohn.n

Depth Iteration 6 Abs. error = 8.82 %
8.8 168.8

233

[ [ N ) [ [ O O

394

Unit electrode spacing is 16.8 n.

n. Depth Iteration 6 Abs. error = 8.81 %
4 0.8

77°15'0"E 77°18'0"E
= GANESHPURWADI — Artificial Recharge Structure
5 e @ Recharge Pit and Shaft
[ ~v Nalabund
e Artificial Recharge Zones
I Unsuitable
[__IModerately Suitabld
Highly Suitable
A Villages
Drainage
z
o
54
-
ARWADI
0051 2
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233

395

Unit electrode spacing is 18.8 n.

M.pepth Iteration 6 Abs. error = 1.07 %
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Unit electrode spacing is 16.8 m.
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- S ifGhannabas ave‘s;y./ar Gurukul

An initiative towards water
resources sustainability
planning under
ISRO/ANTRIX CSR
Initiatives.

Success story
(Village level 1:10K mapping)

Sri Channabasaveshwar
Gurukul campus, Karadiyal,
Bidar
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Continuous stretch of summer paddy
— impact of the recharge structure

Sent from my iPhone

Earthen Dam - after
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GROUND WATER PROSPECTS MAP

( PREPARED FROM SATELLITE IMAGE INTERPRETATION WITH LIMITED FIELD CHECKS } ’
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Well (Dug well) inventory data collection

Well (Bore well) inventory data collection and interaction with RWSS ,Govt.of Odisha field staff
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536 Village level ground water data
analysis for Jayachandrapura GP,
Tumakur, Karnataka

m0-100 m

W 100-200 m

W 200-300 m

W 300-400 m

Total 0-1inch 1-1.5 inch 1.5-2 inch >2 inch

Well Depth (in m) vs Yield ( in inch)

536

PPPPP

M Total

M Perenial

W Seasonal ™

0-100 100-200 200-300 300-400

Well Depth (in m) vs Pereniality



Decadal Monthly Rainfall Observation of Chickanayaknahalli

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total [~|Pre Monsoon Post Mons Monsoc
2.00 0.00 0.00 0.00 7060 4480 0.00 000 000 0.00 2720 0.00 144.60 70.60 29.20 0.00

0.00 0.00 22.00 96.80 221.00 99.60 49.80 69.70 86.00 0.00 0.00 0.00 644.90 339.80 22.00 205.50

1992 0.00 0.00 0.00 8.00 2440 107.50 36.20 70.40 34.00 0.00 47.00 0.00 327.50 32.40 47.00 140.60
- 0.00 0.00 0.00 3.40 56.00 143.00 0.80 92.80 46.90 263.60 3.20 28.00 687.70 59.40 31.20 404.10
1994 60.00 0.00 0.00 70.70 48.80 31.20 55.60 32.10 134.40 84.00 11.00 0.00 527.80 119.50 71.00 306.10
0.00 0.00 0.00 23.30 29.50 101.10 128.20 73.20 120.50 58.10 68.60 0.00 602.50 52.80 68.60 380.00

0.00 0.00 0.00 89.60 62.00 95.40 32.80 93.20 427.60 48,90 17.00 38.00 904.50 151.60 55.00 602.50

8.20 0.00 13.00 16.60 110.00 88.00 22.80 41.30 218.70 106.70 154.20 3.00 782.50 139.60 178.40 389.50

0.00 0.00 0.00 33.00 57.50 109.50 185.70 177.90 174.40 206.20 48.00 6.50 998.70 90.50 54.50 744.20

0.00 20.00 0.00 77.00 194.50 38.40 23.60 47.60 25.70 330.50 29.00 0.00 786.30 271.50 49.00 427.40

0.00 19.20 0.00 7.40 57.20 26.60 52.60 284.10 225.00 283.60 0.00 0.00 1018.70 64.60 19.20 845.30

2001 0.00 0.00 000 91.00 11.80 15.00 42.10 109.70 166.20 103.90 28.40 0.00 568.10 102.80 28.40 421.90
- 3.00 46.00 0.00 7.30 77.30 133.00 23.00 58.20 123.60 135.60 25.00 0.00 632.00 34.60 74.00 340.40
2003 0.00 0.00 1420 0.00 1440 68.80 72.70 18.80 12.60 199.40 12.00 0.00 412.90 28.60 26.20 303.50
0.00 0.00 82.80 96.90 152.50 152.30 5890 45.60 137.90 48.30 12.30 0.00 787.50 332.20 95.10 290.70

21.20 1530 0.00 2220 7140 19.20 222.70 213.30 66.40 350.30 74.50 12.60 1089.10 93.60 123.60 852.70

2006 0.00 0.00 46.00 22.20 11590 118.70 26.40 12.10 61.10 80.30 3990 0.00 522.60 184.10 85.90 179.90
2007 0.00 000 000 2,10 5830 9100 0.00 0.00 6550 46.60 164.80 103.10 531.40 60.40 267.90 112.10
0.00 60.90 102.50 13.00 86.40 62.10 121.90 261.50 115.50 113.40 37.20 0.00 974.40 201.90 200.60 612.30

0.00 0.00 26.20 42,50 87.50 117.80 40.40 214.90 259.80 65.20 0.00 0.00 854.30 156.20 26.20 580.30

0.00 0.00 0.00 99.20 97.60 57.50 144.30 211.30 109.60 226.30 197.50 0.00 1143.30 196.80 197.50 691.50

2011 0.00 0.00 550 67.10 79.60 56.10 59.00 75.90 31.60 69.30 31.60 0.00 475.70 152.20 37.10 235.80
- 0.00 0.00 0.00 210.70 41.60 18.60 33.40 149.40 52.70 31.20 104.00 0.00 641.60 252.30 104.00 266.70
2013 0.00 0.00 2.00 800 6820 8270 5550 48.20 266.50 4450 0.00 0.00 576.00 78.20 2.00 415.10
0.00 50.60 0.00 33.40 76.20 24.A0 34.60 156.80 78.20 317.60 17.00 0.00 788.80 109.60 67.60 587.20

0.00 0.00 0.00 105.40 113.20 142.00 25.00 77.20 164.00 102.60 175.70 0.00 905.10 218.60 175.70 368.80

2016 0.00 0.00 000 000 22.00 211.70 138,90 51.00 16.20 0.00 0.00 12.00 451.80 22.00 12.00 206.10
- 0.00 0.00 0.00 7.40 103.00 66.00 5.60 80.90 247.20 0.00 0.00 0.00 729.10 110.40 0.00 333.70
2018 0.00 0.00 73.00 36.00 134.00 6550 0.00 40.00 119.00 59.00 29.00 0.00 555.50 243.00 102.00 218.00
2019 0.00 0.00 000 000 7830 11840 0.00 80.80 235.00 0.00 0.00 28.00 540.50 78.30 28.00 315.80
- 0.00 0.00 0.00 53.00 65.00 49.00 117.90 100.60 177.70 129.20 45.20 10.00 747.60 118.00 55.20 525.40
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Artificial Recharge Structures (ARS) Proposed for JCPURA, Karnataka
for Village level Sustainable Development of Groundwater (SDG) W<¢>E

p=13°22'0°N

Legend

CARTOSAT-1 10 m DEM

Tank/ Reservoir Rejuvination 1201330
Check Dam (CD)
------ Contour Dam/ Contour Trench (CD/CT)

Water Body / Tank/Reservoir

== Drainage

0 1.25 25 5 75 10
T [ vavitation Cluster

I Dvke Ridge (DR)
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GROUND WATER PROSPECTS MAP

( PREPARED FROM SATELLITE IMAGE INTERPRETATION WITH LIMITED RELD CHECKS )
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SCALE -1: 17,000 JCPura Grampanchayat
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time
display

Position (m)

Principle of salt water
interface zone detection
from GPR observation

Salt Water Intrusion study

Cross-section
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Hydro-geomorphology Map of SHAR, Shriharikota
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Inset: LISS IV NCC image

of SHAR lIsland,
Shirharikota
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Post Monsoon GPR observation of ASLV Area using 25 MHz antenna
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Synoptic view of sea inlets of Pulicat Lake & SHAR Island

80°0"0"E 80°100"E 80°200"E
‘?‘"Kmdumpa'em * Pulicat Lake has three sea inlets, namely
A ) . Kondurupalem, Rayadoruvu (SHAR Inlet) along
\ " the northern and Pazhaverkadu
14°0'0°N s 4,".,v 100" (Pulicat inlet) along the southern part of

- : Sriharikota Island respectively.
b RN .
L) ,-.'/ {{ \

* Present study showcases probable impact on
fresh groundwater aquifer of SHAR Island due to
opening of Rayadoruvu/SHAR inlet.
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Conceptual Groundwater scenario of SHAR Island
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Present status of freshwater aquifer
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Present Status
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» 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.

Depth Zone 1 Zone 2 Zone 3
(BGL in m) (central | (near sea (near
part) Part) Pulicat
lake)
Fresh water 3 0.6-2 0.6-3
level/table
Fresh- Salt 8 3-5 2-5
water
interface

Probable status of freshwater aquifer after
Rayadoruvu (SHAR inlet) opening
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* 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
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Groundwater overdraft induced land subsidence detection for parts of Delhi from MTInSAR
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Fig.1b: Temporal coherence map of Delhi

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

from CGWB well observations for Delhi region)
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Fig. 1d Spatlal & Temporal baseline of S1-A IWS (2015-18)
data for 2015-18 period used for PS-InSAR
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Fig.1c: S1-A derived Temporal (2014-16) LOS
deformation for Delhi region
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PS based displacement for parts of Delhi region (2015-2018)



+* Demand side intervention:- Data, Skill and knowledge transfer

CAPACITY BUILDING & FEEDBACK
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