GEOPHYSICAL MAPPING OF AQUIFER SYSTEM
FOR GROUNDWATER RECHARGE AND BASE

FLOW ENHANCEMENT S

Major Concern
How watershed development interventions in
Dr. Subash Chandra, the catchment and drainage area can improve:
Scientist-G. & Head » infiltration, groundwater recharge,
» soil moisture, base flow and
» ultimately the duration and quantity of flow
in identified rivers/streams.

Electrical & Heliborne Geophysics (EHG) Group

CSIR-National Geophysical Research Institute
(NGRI), Uppal Road, Hyderabad
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Rejuvenation of Rivers/Streams through
Watershed Development Approach
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River

Main Objective o G e
Address the root causes of declining river/stream “#_.. . . .
flows by treating the catchment through watershed

interventions.

Approach to be followed:

Rivers of Madhya Pradesh N
~

Madhya Pracesh

Figure 6: River Network of Madhya Pradesh

Source/Ongin  Ambegaon in Dindori taluka of Nashik dstrict of
Maharshira

o location
Damanganga River
o oo
¢ 21N T2
elevation 950 m (3,120 )

Length 131.30 km (81,59 mi)

Geophysical Site Characterization followed by site specific MAR structure =2 lead to an

effective recharge enhancing the baseflow
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Community-Led and Participatory Management

MAJOR GROUNDWATER MANAGEMENT PROGRAMS

NGRI

>

River- dry S RTATY
P

Jal Shakti Abhiyan: Catch the Rain (JSA: CTR),

" rainwater harvesting,

= roof-water collection, and

= the revival of local traditional water bodies
Jal Sanchay Jan Bhagidari (JSJB),

= people's participation to construct low-cost, local artificial recharge 7.

structures and borewell recharge shafts

Atal Bhujal Yojana (Atal Jal), and Mission Amrit Sarovar
Mission Amrit Sarovar- rejuvenate at least 75 water bodies (ponds) in every
district
Master Plan for Artificial Recharge to Groundwater

= MAR structure, check dams, and percolation tanks, linked with MGNREGS

Pradhan Mantri Krishi Sinchayee Yojana (PMKSY - Per Drop More Crop): Ove r_exploited Cond itiOn
Irrespective of major programs on groundwater Favourable site? —by Geophysical characterization
management, groundwater levels continue to fall  Higher No. of the recharge structure = Recharge structure a€ favourable s‘ih

Higher the amount of recharge leads to effective recharge

Groundwater Recharge is the only solution
Groundwater management implementation

> Number-based

» Often without adequate understanding of
subsurface characteristics  iesionrchre

= +* '« Sand L
- Clay lens (low permeability) :-. .:..' (r:;he/rgpr::r:eability)

Check dam / percolation tank
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Present State-of-the-Art Technologies

Satellite geodesy

(GRACE) ,

~ 1 km or more (surface)
> 10°% km?or more
~ few weeks

#  Heliborne
TEM

Airborne surveys
(TEM, FDEM, Magnetics)

~30-50 m (up to 500 m)
> 104 kmZ2 or more

~ few months
v
5,
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Geophysical Tools

gives the subsurface image on
T ) ¢ a regional and, or local scale for

exploratory purposes of
Ground based towed TEM (tTEM) system  ZRCey o mos ogical
set-ups
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Integrated  hydrogeophysical,
hydrochemical studies.

Heliborne Transient .
. . Magnetic
Geophysics Electromagnetic
Grounc.‘ VES, ERT & EVRI TEM & tTEM
Geophysics
Translation Coupled Use of Al/ML

/ Modeling

Aquifer mapping- exceptional results
Alluvial - multi-layered settings

2. Coastal alluvial / Basalt- saline and fresh zone
3. Deccan Basalt- Nagpur, MP
4. Granitic Hard Rock- Karnataka

hydrogeological, and

INTEGRATED GEOSCIENTIFIC SOLUTIONS

N Heliborne Geophysics for
~._Groundwater &Tunnel Projects

Aquifer Mapping Projects
B AQUIM Pilot Project (2013-2015)

@® Surat Smart City (2017-2019)

- Paleochannel (2017-2019) ; (2020-2023)

Bl ARID Project (2021-2023)
Tunnel Project

EEN Himalayas & Western Ghats (2020-2024)
SRS Upcoming Central Railways (2025-2027)



SLM provides very shallow subsurface
info starting from}/z m downward
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Multichannel aquifer, Arsenic affected
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Multichannel aquifer, Paleochannel and MAR sites

Resistivity section

Lithological section

for groundwater
by CSIR-NGRI

AEM-Arid Project
AEM-Tunnel Project
AEM-AQUIM Pilot Project
(&) Ground-based studies
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Heliborne Geophysics for
roundwater &Tunnel Projects
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Notation
F24: Basaltic Flows no. 24
BG: Basalt-Gondwana 1

Dwarka beds Gaj
(Okha Lst) clay

Well Litholog ~ Resistivity (Qm)
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315 [E55] Top sandy black soil
205 B Massive basalt
EXFR Vesicular basalt filled with secondary minerals

275 B Green bole: Green,clayey,sticky, plastic
255 Weathered-fractured vesicular basalt with water

4 P Amygdular basalt filled with secondary minerals.
25 E3 Gondwanas: clay with fine sand
215 Gondwanas: medium to coarse sand
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Elevation [m]
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Summary

Non-invasive geophysics offers variety of tools for subsurface characterization at
varying scales and speed.

Integrated AEM survey Established that surface (rivers and paleochannel) and
subsurface (aquifer system and buried paleochannel) are hydrogeologicaly
connected at places making them an unified system

Address the root causes of declining river/stream flows requires geophysical
Intervention to Rejuvenation of Rivers / Streams by Watershed Development
Approach (RRWDA) i.e. Geophysical Site Characterization followed by site specific
MAR structure =» lead to an effective recharge enhancing the baseflow




