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The last few years: a promising shift in perspectives

1) NAQUIM – Aquifer Mapping
2) Atal Jal – Participatory Groundwater 

Management
3) PMKSY – Agriculture, water 

conservation
4) Natural farming, millets mission
5) JJM – A tap in every house: drinking 

water
6) Amrit 2.0 – includes Urban Water 
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Same goal, different objectives…
The shift from ‘sources’ to 
‘resources’ – aquifers as CPR

• Conservation, restoration and 
protection

• Supply and demand management
• Drinking water security – water for life
• Soil water management
• Basic livelihoods – diversified, water 

conservative cropping systems
• Urban groundwater
• Social norms and formal legislation

• PGWM – Participatory Groundwater 
Management

• ‘Springshed’ management

• Drinking water security and safety

• Groundwater quality and health

• PIM + PGWM: groundwater 
management in command areas

• Participatory Urban Aquifer 
Management

GROUNDWATER

A COMMON POOL RESOURCE
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A colourful canvass of approaches and strategies 

Socio-
hydrogeological 

strategies in 
groundwater 
conservation

Village 
water 

security

Trained
(Para)hydrogeologists

Self Help Groups – 
managing 

agriculture and its 
marketing

Public recharge in 
Urban Areas using 

MAR

MAR through 
Watershed 

Management

Groundwater quality 
for human health and 
ecosystem well-being
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Protocols EFFICIENCY EQUITABILITY SUSTAINABILITY

Systematic water conservation including MAR, based on 
socio-hydrogeology
Protection of natural groundwater recharge and discharge 
zones (Ecosystem connection)

Efficient well-use coupled with effective groundwater usage

Energy management including pump capacity regulation

Protecting drinking water sources through distance 
regulation (interference between wells) – radial zoning

Protecting drinking water sources through depth regulation 
of irrigation sources – vertical zoning
Crop management – sustainable crop choices through 
crop-water budgeting
Comprehensive PGWM (integrating all the above)

How does each of these 
address EES?

How are these differently 
relevant in India’s aquifer 

diversity?

Can such efforts be 
institutionalised?

A groundwater management protocol: common features
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The 5 Ps: micromanagement of 
aquifers to groundwater governance

• Principles: values and norms around 
aquifers as CPR

• People: human behaviour, tensions, 
competition and conflict 

• Processes:  participative / collaborative 
data gathering, data-based community 
decisions

• Practices: community decision-based 
action

• Policies: securing and sustaining good 
practices and moving away from 
command and control
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• SOURCES: Increased numbers 
(about 50 million wells) and 
deeper wells

• ACCESS: ‘Individualisation’ of 
community sources through 
many types of holes in the 
ground - shallow, intermediate 
and deep dug wells, bore wells 
and tube wells

• EXTRACTION: High-end pumps 
capable of extracting large 
volumes of water over short 
periods of time

The last 70 years: a rapid transition
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The obvious impacts

• Depletion of aquifers: drying up of 
wells

• Contamination of aquifers: 
deterioration of groundwater quality 
in wells

• Reduced base flows leading to 
depleting river flows: perennial rivers 
turning seasonal

THE NOT SO OBVIOUS ONES…

Iniquities, marginalization, competition 
and conflict 

PLUS 

the deterioration of natural resources
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Managing tradeoffs: water - food – nutrition - income
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790 BCM of water
for crop production

1200 BCM of water
for crop production

400 BCM added as crop-water demand over a 66 year period

5 BCM of 
domestic water demand

50 BCM of 
domestic water demand45 BCM added as domestic water demand over a 66 year period

?
?



A variety of tradeoffs
…the skewed nature of domestic water demand
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Source: ACWADAM, various years

Annual (demand) distribution 
for a village in Western India 

values in mm

A typical shallow basalt aquifer 
system holds groundwater 

storage of  an equivalent of  20 
to 150 mm

Domestic water 
demand including 
drinking water and 
livestock needs is as 
less as 3.5 mm / year

Domestic demand 
including drinking 
water is as much as 

1132 mm / year
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