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Intensive 

groundwater 

use

What is intensive groundwater use?

Any groundwater use associated 

with intensive abstraction/ 

development of groundwater?

How to interpret ñintensiveò?

- In absolute terms [volume/time]

- In relative terms (in relation to 

something/somebody/society)

Where does it occur? 

Intensive groundwater use in a 

geographic context

IGRAC 

has been 

established 

for 

documentin

g the worldôs 

groundwater 

systems



Intensive groundwater development 
in an absolute sense

Top-10 countries:

Bahrain    286 mm/a

Taiwan   197 mm/a

Barbados 185 mm/a

Mauritius 111 mm/a

Malta           79 mm/a

Pakistan      75 mm/a

Bangladesh 74 mm/a 

India            58 mm/a

Israel           58 mm/a 

Italy             46 mm/a

GGIS, 2005
Groundwater abstraction intensity,

in mm/a averaged over entire countries. 

High intensities in large part of Southern Asia 
(India+Pakistan+Bangladesh+N.China: half of global GW abstraction)

Data of variable 

quality and low 

spatial resolution

Global mean: 6 mm/a



Countries with largest 
groundwater abstraction

Top-10 countries:

India    190 km3/a

USA              115 km3/a

China 97 km3/a

Pakistan          55 km3/a

Iran          53 km3/a

Mexico           38 km3/a

Saudi Arabia    21 km3/a

Indonesia        12.5 km3/a

Russia             11.6 km3/a

Japan              10.9 km3/a

Subtotal:       604 km3/a

Margat, 2008
Groundwater abstraction

in km3/a summed over 

entire countries. 

Synchronization of data is 

poor (data from 1990 to 

2004)

Data of variable 

quality and poor 

synchronization

Global total:

At least 800 km3/a

Top-3 countries:

India    190 km3/a

USA              115 km3/a

China 97 km3/a

Subtotal:     402 km3/a

50 % of 

global 

total

75 % 

of 

global 

total



Intensive groundwater development 
in a relative sense (1)

Top-10 countries:

Saudi Arabia   1520%

UAE                  330%

Libyan A.R.       529%

Egypt                408%

Qatar                373%

Mauritania        293%

Israel                240%

Algeria             171%

Bahrain            169%

Moldova           150%

GGIS, 2005
Groundwater development indicator: abstraction as a 

percentage of present-day mean recharge. 

Significantly modified groundwater balances in N-Africa, 

Middle-East & other arid regions.

Data of variable 

quality and low 

spatial resolution

Storage 

depletion



Intensive groundwater development 
in a relative sense (2)

Top-10 countries:

Iran               835 m3/a

Iceland           712 m3/a

Libyan A.R.    673 m3/a

Bulgaria        663 m3/a

UAE               644 m3/a

Georgia          608 m3/a

Saudi Arabia  594 m3/a

Swaziland     568 m3/a

Russian Fed.  533 m3/a

Pakistan         398 m3/a

GGIS, 2005
Groundwater abstraction per capita

(related to dependency on groundwater)

Data of variable 

quality and low 

spatial resolution


