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IGB: Indus Basin From 
Sind Source: Google Earth



IGB: Ganges Basin from the 
mouth of Bay of Bengal

Source: Google Earth



IGB: Himalayas from 
Punjab, India

Source: Google Earth
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Figure 2.1 Growth in groundwater use in selected co untries 
(author's estimates)
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Growth in Population Density around the world
(people/km 2) , 1700 – 1990

Contrary to 
popular notion, 

population growth 
over past 300 

years occurred in 
semi-arid areas..



Expanding Cropland  1700-1990
Fraction of grid cell in croplands

Because surface irrigation occurs in 
river valleys, we often think that gw
irrigation too would concentrate in 

regions of abundant recharge..



Long-term average 
groundwater recharge

GW use moves inversely 
With resource endowments
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Groundwater Hydro-geology;
Groundwater flow modeling;
Salinity balance studies; 
Groundwater pollution;
Artificial recharge techniques and models
Groundwater estimation

Groundwater economics, 
institutions and society; 

Groundwater 
policy and 
governance

GwG
Learning 
Space





Village 
Economy

Hydraulic 
History

Indirect 
Stakeholders

GW 
productivity

Hydro-geology
Irrigation 

technology

GW Policy
& Governance

GW 
Institutions

Global 
Models &
Lessons

Information
Skills

Knowledge
Analysis

Synthesis

What is the 
Role of GW in 
village economy? 
Livelihood system?

Local irrigation
History?

Direct and
Indirect 
Mechanisms for 
GwG.

GW markets; 
co-operation;
Local institutions;
Groundwater
Rights; shared 
wells

Study of pump 
dealers; drillers, 

Financiers, diesel 
suppliers, 

electricity agency; 
pump mechanics

Estimate
Gw. Productivity
And study its 
Determinants.

Analyse the 
Aquifer characteristics
And behaviour ; recharge
Sources and rates;
Gw quality variations

Study the WEMs and
Their energy efficiency. 
Discharge rates.

Apply global lessons.
Why? Why not?


